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El vie o£ llie i nblished ra:il>3; and o£ tlio relative cost and eBlcicncy o£ tlie different processes 
eniployed. 

TV, T7ie organisation of i7c Tieparlment. — Under this head consideration will- be given 
to the question which has been under consideration from time to time o£ the transEer oE the 
head-quarters from. Calcutta to Uehra Dun, and o£ arranging for outside agency to do the 
cstra-dejiartmontal work which at present impasos such a burden on tlio Snrroy publishing 
ofTices. It will he £or consideration how far, having regard to tlio volume of worlc expected 
from it, the cadre of the Department both in its Imperial and Provincial Branches is in need of 
being strengthened ; wbotbar its efficiency might not ho increased by better organisation, and 
more especially by bettor arrangements for the local supervisiorr of work in the field; whether 
the method of recruitment to the Provincial Branch is snsceptihlo of improvement ; and 
how far the larger employment of natives of India is possible. It will also have to he con- 
sidered whether, with topographical work actively in progress all over India and on the 
frontiers, and in view oE the necessity of maintaining the maps which will then he prepared by 
Evstcmatic and periodical revision, it would not he hefctev to decentralise the administrative 
control of the Department, and to locate several head-quarters in different provinces in closer 
relationship with the Local Ciovernments, and if so, it will he for decision whether each local 
centre should bo responsible for- survej' and drawing only, or bo provided with an equipment for 
the reproduction of maps also. Pinally, the organisation of the drawing and publishing oflicos 
requires thorough investig.-ition with the view of ensuring that the maps shall ho published as 
soon as possible after the surveys on which they are based have been completed. 

The Committee’s recommendations will bo framed with the strictest regard to economy 
and with the wow of arranging that toxjagraphical maps shall ho nrepavod only with such a 
degree of elaboration and on such a scale as may bo absolutely essential in different parts . o£ 
the country. Their report will include an estimate of the additional expenditnre required to 
give effect to their i>roposals. 


The Committee will formally assemble iix Calcutta on tlio loth I^ovemher. In the 
prosecution of their investigations the members of the Committee will, besides examining the 
head-quarters ofiiccs at Calcutta, visit the other Drawing Offices, and inspect in the field, so 
far as possible, the work of the field parties employed in different parts of tlie country. 


CooijxiaUion of tto CommUtcc. 


B. The Committee was composed as fol- 
lows : — 


T? resident .- IMr. J. O. jMilijEIi, O.S.I., X.O.S., Secretary to the Government 
oC India in tlio Department of Revenue and Agrieulture, 

/ Col. Sin. John RARQVTnAiisox, K.C.B., K.D. (retired), late Director- 
1 General, Ordnance Surveys of the Dnited Kingdom (nomi- 

.j- 7 . .1 nated. hy tlio Secretary of State for India). 

cnijcis. Xiieut.-Gol. 3?. jB. IjOMGC, R.E., Survoyor-Gcnoral of India. 

I Col. J?. D. Kx:i,i,y, Assistant Adjutant- General (nominated by 
\ tlie Gommandcr-in-CUief in India). 

Sccrctari/ .- C. A. Raxirox, I.O.S., Settlement Otlicer, Koliat. 

The membci-s of the Committee appointed in India met in Calcutta on the 
loth Kovemher 1001-. Sir John Rnrquharson joined the Committee on the 
21st Kovemher. The Government of India had reported to the Secretary of 
State that the enquiry would probably last for about six months. The Oom- 
niiltee fimshcd its worh. and dispersed on the 23th April 1905, and the subse- 
quent completion and printing of the Report occupied the months of Mav and 
June, ^ 


tue Jingljslx 


During this period Colonel S. C. K. Grant, G.II.G., R.E. or 

Ordnance Surrey, was associated with the Committee for ’the months of 

January and Rebruary. as special map expert, to advise upon the methods of 
veprotl action followed in India. metuoas or 
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and tlie Superintendenl, Toiest Snr\-cys ; at Madras tlio Officer in charge of 
2\o. 1.9 Porost Party ; at Calcutta and DinaiiorG the SupoiirLteadeatj Bengal 
Provincial Surveys ; at Bncknow the Suiierintenclenfc of the United Provinces- 
Provincial Surveys and the Officer in charge of ?ro. 14 Topographical Party 
working in the United Provinces ; at Uehra Uvin. the Superintendentj Trigono^ 
metrical SurvovB and the Officer in charge of No. 1 Topographical Party work- 
ing in the Central Provinces ; and at Uahore the Officer in charge of No. 18 
(Punjab) TopogTiiijhical Party. Colonel IJlolly on behalf of the Committee 
discussed the work of No. 12 (Topographical) Part 5 ' in Siud and No. 15- 
(Topograpliieal) on the North-West Prontier, with the officers in charge. 

The offices which were insjiected outside Calcutta included the Shillong 
Drawing Office, tho Head-quartcis office of the Bengal Provincial Surveys, 
the ^Mapping Section of tho Burma Government Printing Press, the Madras 
Surveys Office, including the reproduction establishment, the Bangalore Draw- 
ing Office, the Poona Fhotozincographic Office, the Trigonometrical Surveys 
Offico at Dohra Dun, and the Prontier Drawing Office at Bajpur. 

Colonel Grant inspected the Madras and Poona Photozin cographic - 
offices, tho offices at Dohra Dun and tho Uithographic offices of the Biurlci. 
College, as well as the various reproduction offices at Uead-quarters at 
Calcutta. 

V, The Committee have hecn. at some disadvantage in making thoir 

tim-ana ti«.c »1 comn>utc«-a di.po.ai. onquiiies and compiling their report— 

(1) by tho necessity of proceeding on 
tour within a week of their first meeting; (2) hy^ the limitation of the time 
that could be devoted to their report, owing to the President’s having to join 
another appointment on Slay 1st, and to Sir John Parqnh arson’s being obliged 
to pi'ocecd to Bugland at the same time. 

The Committee have been in consequence unable to deal with some 
mattei-s as fully as might he desirable, and on the other hand they are 
conscious that their I'oporfc would have gained greatly in aia-angeraont, iu con- 
donsatiou and in the avoidance of repetition had more time been available,. 
They have been obliged to prepare it in circumstanoes of great pressure. 
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The Grtat Tr»^nomctrica\ Surs-ty. 


10. Honneirs -work lay entirely in ISTortliern India, ‘but it vras in Madras ' 

that the earliest steps 'were taken to 
■ provide for the topographical surveyor 
a scientific basis on vhioh to found his -work, and to inaugurate, within 
20 years oE the commencemont of a similar work in England, a Great Trigo- 
nometrical Survey oE the country. Measures for tho osploration of the 
country were at the close of the 16th century being energetically pushed on 
under the administration of Eord TV'clleslcy ; and proposals hy Major 
liamhton, of the 33rd Hcgirnent, for a '' matliemaiical and geographical sur- 
vey of the peninsula received tlie support of Sir Arthur 1701105167, and were 
approved hy the Government of Madras. Lamhton’s operations, which 
commenced in 1802 with the measurement of a base line in Madras, had, hy 
the time of his death in 1S23, cstonded over a largo part of the south of the 
Peninsula, and their importance had been recognized by tho transfer, 
in 1818, of their control, under the name of the “ Great Trigonometrical 
Survey, ” to the Government of India. The 10th of April 1802, tho day on 
which Xiamhton commenced the measurement of’ the Madras base line, is the 
date on which the survey of India was really begun, all the work executed 
before that time being of a scattered nature, unconnected except hy astrono- 
mical observations and plotted without rcEei’cnce to the figure of the earth. 


11. About the same time another ofiicer. Colonel Colin Mackenzie, who 
Tos«sKij.»‘ic«i corn.uc..o=a already carried out some survey work 

in Madras, was appointed to conduct 
the topographical survey oE IMysorc, which he based on a triangnlation of his 
own. In 1809 he was made Smwcyor-General of Madras, and subse- 
quently, like Tambton, was removed to Calontia and booamo Suiweyor-Gonoral 
of India. Tho two posts were thus at this time entirely distinct. 

It was apparently on Colonel ilackenzio's initiative that the Madras 
Military Institute was founded, whore many of the oSicors were trained, who 
condricted tho surveys on which the Atlas sheets of that Presidency are' still 
to a largo extent based. Tho whole of India south of flie Kistna, inoludino- 
Goa, Coorg and the Native States of Cochin and Ti'avancore, was surveyed in 
the first quarter of the century in sufficient detail to allow of the publication 
of the results in a map on the scale of four miles to tho inch, and the survey 
of Ilyderahad, destined to continue with interruptions for forty years, was 
commenced. In Northern and Central India and in Bombay survey opera- 
tions wove also prosecuted, hut as these have been completely supers'eded bv 
later surveys it is unnecessary to mention them in detail. * ^ 


12. Tlie dates of office of the Snrveyors-Goueral and Superintendents of 
Tn-Snr,.yor,.r.f:.r«ic.rina«, l'>c Trigonometiical Smwey up to the 

final amalgamation of the Surrey Denart- 
ment, and of tlie Suiwcyors-Gencral thereafter wore ^ 


SuTTcyor-Ococral of Bengal. 

170.3-1777 .Major Renne!!. 


5oi.Printrr,acr.t, Trlgor.omctrlrU Snrvcy. 


1777-178S 
17&S-180S (?) 
ISOS-lSld 
1810-1811 
ISll-ISlO 
lSlC-1821 
1S23-1S23 


Colonel John Call. 

Colonel 17 od(3. 

Colonel polehroolro. 
Colonel Garefin. 

Colonel Charles Crawford. 
Colonel Colin ^tactonzie. 
Colonel J. A.. Hod-^soii. 


Colonel X/amhton 


1818-1823. 
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10. Rcnnell’s irork lay entirely in aSTortliern India, brit it was in Madras ' 

that the earliest steps were taken, to 

TKo Grtrvt Tnconomcirieal Surrey. .t - ^ 

• provide for tlie topograpliical surveyor 
a scientific basis on which to found his work, and to inaugurate, within 
20 years of the commencement of a similar work in England, a Great Trigo- 
nometrical Surrey of the country. Measures for the esploratibn of the 
country were at the close of the ISth century being onergcticallj^ pushed on 
under the administration of Eord Tl’^ellesloj' ; and proposals by Major 
Lamhton, of the 33rd Ecgiraent, for a mathematical and geographical “ sur- 
vey of the peninsula recciv'cd the support of Sir Arthur TTcllesloy, and were 
approved by the Government of ^ladras. Eamhton’s operations, which 
commenced in 1802 with the measurement of a base line in Madras, bad, by 
the time of bis death in 1S23, esttended over a large part of the south of the 
Ponin-sula, and their importance bad been recognized by the transfer, 
in ISIS, of their control, under the name of the “ Great Trigonometrical 
Survey,” to the Government of India. ThelOf.li of April 1802, the day. on 
wliicli Tamhton commenced the measurement of' the Madras base line, is the 
date on which the survey of India Avas really begun, all the work executed 
before that time being of a scattered nature, unconnected excopt by astrono- 
mical observations and platted without reference to tlie Cgui-e of the earth. 


11. About the same time another ofiicer. Colonel Colin Mackenzio, who 
1 . had alrcadv carried out some survev work 

Xojjograpliiot norJv coiantcnc,<l itx Mjnorc. • 

in Madras, was appointed to conduct 
the topographical survey of Mysore, which he based on a triangulation of his 
own. In 1S09 he aacs made Smwcyor-Goneral of Madras, aiicl suljse- 


qucntly, like Lambton, was romoA-ed to Calcutta and became Snrroyor-GonGral 
of India. Tlic two posts were tiiAts at this time entirely distinct. 


It Avas apparently on Colonel iMackenzio'.s initiatiA-o that the Madms 
Military Institute was founded, Avhore many of the officers were trained, Avho 
conducted the surveys on Avhich the Atlas sheets of that Presidency are still 
to a large extent based. Tlie Avliole of India south of the Kistna, iucludin"- 
Goa, Coorg and the Native States of Cochin and TraAancorc, Avas surveyed in 
the first quarter of tJie century in sufficient detail to allow of the publication 
of the results in a map on the scale of four miles to the inch, and the survey 
of Hyderabad, destined to continue witli interruptions for forty years, Avas 
oommonced. In Northern and Central India and in Bombay survey opera- 
tions Avero also prosecutccl, but as those have been completely superseded bv 
later Eurvcy.s it is unnecessary to mention fhem in detail. 


12. Tlie dates of onicc of tiio Survoyons- General and Superintendents of 

ti’C Trigonometiical Survey up to the 

The Snrvrvcr*-Cicticml of Ictlui* ■» •» HiO 

final nnmlgamation of the Sura-ey Depart- 
ment, and of flic Survoyors-Gencral thereafter were — 


S*iTTrycr-C?CKrral of Hcrcal. 

17G3-1777 * Major Rcnncff. 


Ecvtr.>.t,-.<lcat. Trlsor.oaictrical Sorvey. 


17T7-176S 

1755-1803 (?) 

lS03-lSld 

lSlO-151 I 

ISI-S-ISIO 

1S10-1K21 

18el-XS23 


Colonel Jotin Call. 

Colonel 

Coletic] Coleljrcolrc. 
Colonel Garstjn. 

Colonel Charle? Crawford. 
Colonel Colin Mackenzio, 
Colonel J. Hole's '.n. 


Colonel Xiamktoi 


... lSlS-1823. 



SarTcyoT-Ooncml oF 

lfe23-18S7 Colonel Valentine Blacker. 

1S27-1S29 Colonel J. A. Hodgson. 

XS3n-lS-i3, Sir George Bvorcst, Iv.C.B,, It. A. 
ISIS'ISCI, j\Ta jor-G’ODoral Sir Andrew AVangli 


Superintondoixt, Trigonomctricftl Survey* 
Sir George Everest ... 1823-1830. 

1830-1813. 
1813-1801. 


1S01-1S7S, General II. L. Tliuillicr, C.S.I., U.A., General J. T. ‘Walker, B.E., 1801-1883. 


Sir nvcTmt*!* ^Torfc* 


Sr(rtTtf^/ors~ Genera I ay ter arnatffarnntion, 

Genrrsil J. T. Walker, C.U., R..E. ___ 1878-1SS3. 

Colonel G. C. EePree, S.C. ... ... 1&S3-18S7. 

Colonnl Sir II. It. ThiuUier, IC.C.T.E., Il.E. ... ... 1887-1895. 

IMajor-Gcneral C, Strahnn, Il.E. ... ... 1896-1899. 

Colonel St. G.'C. Gore, C S.I., Il.E. ... ... 1899-1904-. 

In 1S23 (Six-) Gcor"o Everest Became Superintendent of the Great Tri- 
gonometrical Survex', Colonel Valentino Blaclterat the time holding the post of 
Surveyor-General, n-hilc Aladras and Borahay had each a Eeputy Surveyor- 
General of its own. In 1S30 Sir George Everest became Surveyor-General, 
xetaining the .snperJn ten deuce of the Great Tj-igouoniotrioa] Suwey, and 
about 1S31 tho posts of the Eoputy Surveyors- Gcuer.al of Bombay and 
■IMadras were abolished. 

13. Sir George Everest’s moat moraorahlo . work was accomplished in his 

capacity as Superintendent of the Tiagono- 
metrical Survey, in I'emodclling tho system 
of triangulation, and laying down tho lines on which for over half a century 
it was destined to proceed, and in completing the measurement oE the great 
meridional arc oMtending from Capo Comorin to the Himalayas. 

The historian of tho Eopartmont states that in Everest’s time, owing to 
tho absorbing nature of tho Surveyor-General’s scientific work, “ tlio progress 
of the geographical delineation of tlio country languished in some degreo 
and though this statement requires some qualification, it appears to he in tho 
main correct. It was found impossible to iutroduco in topographical work 
tho same unity of system as was secured in tho Irigouomotrical branch or to 
lay down a definite xn’ogi-amrac for tho prosecution of the work. Kovenue 
surveys on the large scale of ds” to the mile were undertaken in “ the richer 
portions of British districts as an aid to tho operations of the settlement 
surveys.” They appear to have been commenced in what are now the Gis- 
Sntlej districts of the Punjab, and in tho upper districts of tho United Prov- 
inces, and to have hcou extended about 1837 to Bengal, where in many 
districts they still form tho only basis of the existing maxis. In the United 
Provinces after 1831 they wero reduced to mere delineations of district 
boundaric.s, and in many cases they were without any soioutific basis, ns they 
preceded tho trigonometrical survey. 

Topograpliical surveys, of which little or no results now remain, wero 
cari-icd out in Bundelkhand, tlic Saugor and Nerhudda territories, Ganjam 
and Orissa, and Sylhet and Cachar. A. number of districts in Madras were 
resurvoyed, and tho survey of Hyderabad was continued. 

14-. Tho revenue survey work eventually assumed so much importance 

that, during the Survoyor-gonoralship 
of Sir Androxv "Waugh, it was placed 
.under a separate Superintoudont, Colonel Thuillior being appointed to this 
charge in 18d;7. Under his direction these surveys were vigorously prosecuted 


Separation of tho Kevemto Survey. 
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tUiring tlio remaindei' oE Sii- A. Watigli’s time oE oflicjo in many parts o£ the 
Bengal Presidency ; and the existing maps of the present Province of 
Iiower Bengal are in many districts based on surveys o£ this period. In the 
Punjab the country bctvreen the Jbelum and the Indus was topogi'aphically 
survoved on the 1" scalcj and in Kashmir the triangulatiou was accompanied 
by a detailed surrey, partly on the -I" and partly on the ;}■" scale. 

15. In 1SG2 after Sir A. Waugh's retirement, the Surroror-gencralship 

was again separated from the suporin- 
Sci-nration oC the Tngonomctricoi Brandi. tendency of the trigonometrical surveyj 

Colonel I'huillier being appointed to the former and Colonel TPalker to the 
latter post. But the division of labour was not an absolutely clear one. The 
completion of the trigonometrical survey was now thought to be in sight, and 
survoyor.s of tho trigonometrical branch were employed in exploring work, 
while in Kathiawar and Qujrat complete topographical surreys were conducted 
under tho general control of the Superintendent of the trigonometrical branch. 

IG. In ISGl an elaborate report on the Survey Bep.artment was prepared 

Colonel iicport on tiip siittov Uopirt- ^y CoIougI Biclccus, Jl./I., apparently 

tncni of India. .,g vcsult of some application for 

increased establishments, and to this reference may ho made, if nccessaiy, for 
m\ich information as to the early history of the dc 2 >artment. Kis report, 
gives indications of the i<loa that tojmgr.ajdrieal surveys would soon come to an 
end, and might within British India he left under tho control of Bocal Giov- 
ornmoiits. His oim views as to the oi-ganisatiou best adapted to the 
roqniremonts of survey work arc given in iwragi-nph 53 of his rejjort as fol- 
lows : — 


“ Tlio orgatiis-ition to meet, tlio ca'o eoeins to ho ono which t>h.nll place the STirvcyor- 
Generut in the iiositioa of a consulting ofTiccr to the Government of Indi.i, in xeg.ard to all 
hrnnehes of the surveys, and charged with all got>oral compil.ations of geographical inatoiials, 
that tho Great Trigouomotrieol and foivign topogr,rjjhic.al snrvo 3 -B shall have their Siipcriu- 
tendeut or Su}iorinlondent» under Iho Government of India; .and tlmt tho rovonuo .-snd waste 
land purvoy.o and s-neh topographical surveys as are in British territory, sluilt ho under a 
Superiiitondeul attaehetl to each local admini.ctr.'ilion. Thi; arrangement should include 
hladr.is and B jmhay. I’or the siijicrvising ofiiccr.s under the Bocal Govornment.f, I would 
FUgge.,! the revival of tho old nanae Deputy Surveyor-General. This I s.iy is the ho.st general 
Bohome of organi-at ion that 7 ean suggest t hut it cannot he ftilb' carried out now. It mnv, 
however, he looked upon as tho ide.a to which future changc.s of organisation should tend.'' 

17. Between ISGI .md 187S, under General Thttillier as Survej’or-Gojicral, 

G.r.<,ralU.l..Tl.ahlUr,Sar.r,cr-Grn<Tal. TOVenUO SUrVC.VS WCIO aCtivcl.V pUshcd 

on in Bengal, the Ceiitr.ai Provinces, 
Oudh, Sind, Assam and Burma, while toirograidiical surveys, generally on the 
1" scale, were in progress in various parls of the central hilly tracts of India 
(ohielly in Kative Slates) from Central India and Ilajputana to Orissa and 
Vizagap.atam. Tho survey of Hydorabad was brought to a conclusion in the 
same period; surveys were prosecuted in Assam and reconnaissances 
carried into the hilly tracts of the North-Eastern Erontior, In 1S7-1. the 
systematic re-survey of iMysoro was commenced. 

In the same period the Bevenue Survey entered upon a new branch of 
w ork ouing to the eruploymejit of professional agency upon tho detailed 
soltlcmcnt survey of the country in Northern Indi.a, thenceforward known as 
tho cad.as{ral survey. The commencement of this %Tark by the professional 
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dopartmcnt clntcs from 1871-72, ivlion surveys on tlie 16" scale were nnder- 
tnlvcn in tbe United Provinces, of tlio probable value of -\vbioli the Snrvoyor- 
Gfcneral oxiircssed fbo following opinion : — 

” 1 bdliove «n immense savin" of ospansc will bn effected in the end by doLti" away 

witli tlio constant rcmeasurcineiits for irrig-ation canals, railways, roads and otlvor purposes, 
wliicli are now* perpeluaUy being made in an irregular, unsatisfactory and expcnsia'C manner 
for emergent engineering objects.'” 


Tileanwbile in other parts of the country rovenuo surreys on ibo old 
system 'were in and rcvcime survey parlies were in many cases 

diverted to toiiograx>bical -work. Several districts of tlio Punjab wore sur- 
veyed on tbo -1" scale, the survey of Pabawalpur was completed, and two 
xovenuo parties were transferred to itndcrtako topograjibical work in Bombay. 


Tojv'’jjTwpliicsI vsrort accoTnp1U'hc<l prirti* to 1B73-. 


IS. About this time it was assumed that the work of tbe Survey Uexiart- 

ment was approaching completion, and 
that the difQeulty to bo encountered 
after a fesv years would lie not to find estnblisbmonts for the w’ork, 
but to discovci* work for tbe cstablisbmcnts. The actual steps taken in 
consequence of this policy and of the pressure of financial difficulties, 
vve shall doseriho separ.ntely, hut it may ho convenient hero to state how 
far the topographical survey of the countrj- had progressed up to the 
time when financial pressure began to bo applied, and all branches of 
the dcpai-tmciit were amalgamated, and also to give some description of 
the character and cost of the operations. The necessary information is to 
bo found in General Tliuill tor’s report on toiiograidiical surveys for the year 
187G-77, the index map attached to which shows the whole of IMadras 
(except part of Ganjam) as blank — “ remaining for survey,” — as well as 
tbe southern p^U't of tbe Bombay J^rcsidency, the Ivonknns, the western 
half of llajputana, tho districts of the Uoab and of the Benares Bivision 
in the United Provinces, and tho Tcnasscrim Peninsula in Burma. The 
rest of the country is shown as having been surveyed as follows ; — 

(1) Old or local surreys — Hyderabad and Pegu. 

J3y the topographical JSraitch — ISastern Kajputaua and Central 
India ; tlio southern and eastern parts of the Central Provinces ; 
Baghclkhand and Chota Nagpur ; a portion of the country be- 
tween tho Indus and the Jholum ; part of Mysore; the Garo, 
Nlinsia and Naga Hills and IVEanipur. 

JBy the Jlcvcntie JJranch — Sind; tlio Pitujali — ^practically all, oxcejit 
the area referred to above ; Itoliilkhand, Oudli and Bundelkband ; 
the central portion of tho Central Provinces ; Bengal, including 
Orissa and Cliittagong and parts of Chota Nagpur ; also appa- 
rently part of Ganjam; the Assam Valley; a portion of Bombay. 


( 2 ) 


( 3 ) 


(di) 23y the Trigonometrical Jirancl ^ — tho north-west Himalayas (includ- 
ing Kashmir) from Bnltistan to ICumaon inclusive ; tho greater 
part of Gujarat. 

Tho amount of detailed survey accomplished duidng General Thuillier’s 
connection with the dei>artmont w'as indeed immense, and the Government of 
India, in ackno'svlodging his services in their orders on this report, gave 
tho following figures of the work carried out during his incumbono 3 ' as 
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Siir voyor- Gonoval since 1861 nud as SupecintGndeiit of 
since IS ±7 : — 


Topograpliioal surv'ej-s from 1 SGO-Gl eliiefly on 

the 1 " and Ecalos — 391,354 

Kovenuo sni'vevs since 1815-40 chieBy on the 

4 " scale 493,393 


Hoyenuo Surveys 


Cost inclodin^ trjangnla* 
tion per stj. mile. 

Rs. 

SO 


3S^ 


the total, with the addition, of 12,000 square miles of cadastral work, ap- 
proaching 800,000 square miles, or more than half the whole area at that time 
of India including Native States. 

It is right to add that General Thuiliicr, in showing how much had been, 
done, made it perfectly clear tliat the maps already prepared would not suCfico 
for the growing wants of the country. Hesurvoys on larger scales and in 
more minute detail wei’e certain in Iiis opiuion to ho reqtiii’ed. “ Tlio present 
generation,” he said, “ cannot possibly foresee any termination for the labours 
” of a sldlled department like the one at present employed, and which has 
“ been raised and trained with such intinito labour and expense,” 

19. On January 1st, 1S7S, the three branches of the Survey Department — the 

Great IVigonometrical, the Topographical 
° •’ and the Jlevonue — wluch had up to 

that time been virtually separate departments, each M’ith its own cadre and 
establishment, were amalgamated. The reasons for the amalgamation, with 
a description of the duties of tho various hmnehes of the Survey, may bo given 
in the words of tlic Surveyor-General wliioh afford a clear indication of tho 
want of system to which we have already referred: — 

"■ Originally, when thotlirco departmeots werefirst foTmed — wliich wns nt different times— — 
the duties which oich had. to perform were o.-sontially distinct, 'I'ho Trigonometrical Survey 
was icc^nired to form the basis on which all surveys of interior details were to rest, and the 
framework within which they were to ha conxicolod and fitted, together. Tho Topograpliical 
and JlcvcnuD Surveys wore to furnish the interior detail.^ j tho former was to EurTCj-, by tho 
rr.othod of plane-tabling, the whole country-, including N'ativc States and HrilisU tonritorj’-, 
with tho exception of tho richer British Bistriefs paying a large revenao; those districts 
devolved on the latter atid were surveyed on a larger scale, and by a different macTus operanrii, 
which was lietler suited for the determination of exact areas, ii\ order to meet tho rccpiire- 
ments of the Uevenueand Settlement officers. Ijr course of lime, howe-ver, work which was 
originally iutonded to ho undertaken l>y only one of the three Departments had come to bo 
undortahen, to a greater or less exltnt, by tho others. The Great Trigonometrical Survey 
was approaching completion, and for many- years a large proportion of its Burveyors and higher 
olficors had been rmploytKl in topographical surveying on various scales ^ ^ 

The Topograidiical Department, though originally intended for tha execution of the 
Trimary General Survey of India, had slmilaily to undortako detailed surv'eys on largo, as 
avcll ns preliminary surveys on small, scales. Tho Revenno Department xvliich was originally 
intendorl for stirveying the rich Brltieh districts in tho plains of India, leaving the delinoation 
of all hilly eovmtiy and difficult ground generally to the Topographical, had for some years past 
l.ccn largely employed in tlio topcgr.aphy of hill dhtricts on a trigonometrical basis. Thus tho 
duties of the three Departments had become gradually intermixed, and they were daily 
becoming more so ; so that of very much of the work now in progress it is a matter of 
indifTorence to which of the throe branchc.s, as originally constituted, the officer deputed 
to undertake it may belong.” 


Tlic 2 >ost of Superintendent of tlie Great IVigonometrioal Survey was abo- 
lished, and its duties were undertaken by the Surveyor-General in addition to 


Sica, xvtcro a Urge c«occt of 1" topo 
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liis topograpluonl^roylc, wliiloa Uopttty Snrrcyor-Goneral was placed in charge 
of revenue surveys. Tlio report of 1S77-78 also contains a memorandum on 
the nature and cost of tlic surveys carried out during the previous ten years, 
compiled from the annual reports from 1S07-C8 to 1870-77 from which the 
following cost rates, which being proiiarcd from ten years’ figures only, differ 
from those given by General Thuillicr, arc taken: — 

jfcjxijirc 

Tv'p.'^rapltieal Batv^-Vf, 1*' fcalo ... 22 The annunl nvem^cn varied from Ks, 28 

to Its. 18 for nil jKirties, and the mtos for 
individnnT p-arfics from Kf*. 41 to lip. IX. 

lievcanc «Tir\-<>yit, -t" <cah? ... Ti.'J He averages varied as nhovo from Tig. 50 

* to pB, 47 and for individual parties froiQ 

Ks. 102 to Ks. .30. 


Oada'tral *-urvt*j-f, lO" pcalc ... 105 {Six years’ average.) 

General IValkcr was of oxunion that tho topographical survey on the 1" 
scale was ndmirahly adapted for the purposes of a cheap first .survey of India, 
and a.s a b-nsit for tho engraved Atl.as. TIjo cadastral survey ho fiiought to ho, 
for the information given, tho cheapest of nil. 

£0. In 1SS2 the original progr.ammo of the Great Trigonometrical Survey 


CVt»rt'*.o:n t'..r GrtA*. Tr* fcrvtj, 
j!ii» »Jafr tf> wrTJ:- 


was completed, and as topographical work 
was regarded as praciicalis* finished in 


India proper, and also r.athcr as a luxury than a necessity, the policy was 


adopted of transferring parlies, as far as possible, to cadastral work, or other 


opemfioas, of which tho cost fell on I/ocal Governments. An important 
llcsnUitlon* on the subject was wsued in 1SS2, in which I^ocal Governments 


were im-ited to apply for the services of tho Survey of India to conduct their 


cadastral operations, and rules svero issued «lcsigncd to place tho conduct of 
cadastral surveys on a scientific basis, .and to co-orditinto tho work done by 


lopogr.ax>lucal and cadastral surveyors. 


The effect of this xrolicy rvas that tho ojicrgics of tho Dopartinont wore 
gradually diverted to forest and c.ada 3 tral svork. I’or a few years, however, 
there wa« no marked change and topograxjhieal work conliuuod to bo pro- 
secuted in the Deccan, the Dnited Provinces, Qujar.at and Central 
India, Assam, Bnluoliistnn, Burma and the Andamans, arhilo a party was 
sent to tlio Punjab to utili/.c tho village maps for topographical purposes. 


£1. In lSS3-Si there were eight tojmgraphical parties and sovernl dctach- 

Tnviits III Work. In 1SSG-S7 tho number 
»’vrk. topographical parties xvns tho same, 

but reductions wero now insisted on ; tho transfer of parties to cadastral work 
hc"an, and in 1889 it w.as decided that tho Department .sliould he roduood by 
tho strength of one party every five yeans. In that year there wore only fivo 
topograx»hical parties at work, and in 1890 only four, Siueo that date tlio num- 
herlias risen and is now nine, Imt during the last 17 years tox>ograplucal work 
has been almo.st at a slandsfill oxcopt in Burma, Bnluchi.sLan and Sind. Tho 
survey of Sind has been jiraalically completed, and surveys in Baluchistan, 
and Burma have been im.shcd on on a fairly continuous and satisfactory pro- 
grammo; in Bombay soino work lias been done, ebiefiy for forest purposes; 
in lifadrfls tlio topographical suriroyof something Ic.ss than 1,000 square miles 

• EcTcnco »n4 Afirit-aUanil Kriartmcnt Biaolotien No, 4S (Sorrry*). dateJ dlU Scrtcinbcr 1682. 
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lins been accoinplishecl ; foiir stanclai’d slicots liave been pnblislied as tbe result 
of surveys in tlie liUsbai country ; and three districis in the United Provinces, 
vliicb were entirely vrithouf topograpMcal maps, bavo been surveyed. Pi*om 
1SS3 to 1000 a party bas been employed in tbe Punjab bills, but its mapping 
work 1ms always been in arrears, and its contribirtions to tbe standard maps 
of tbe country are of comparatively small importance. In Purina and Palu- 
ebistau better progress lias beau made, but tbe programme in tbe former 
country bas lately been disarranged by tbe tmnsfer of a party in compliance 
witb the requisitions of fclio military autliorities to tbo Hortb-"Wesfc Prontier, 
while the Palucbistau party has undertaken much miscellaueous work, such 
as surveys of cantonments, and in Kashmir. 

23, Prom time to time the Survey Uepartmeut has called attention to tbe 

Un^ntafftctoT-v st'ile f'f topo^rnj^hicai maps nail impossibility of Carrying out woi'lc that 
eoa.cqacat a,>ro>nlm.al ot pr«.at Coiam!ttcc. . pe done, owing to tbo enforced 

dimiimtion of its tojjograpbical strength ; and in 1901 tbo Surveyor-General, 
Colonel Gore, made a special repi'cscntation regarding the necessity of somo 
scheme for keening maps up to date, while the Punjab Government complained 
of tbo delay in tbe supply to that province of topographical maps. In 1903 the 
Piccroy directed attcution to tbo matlej-, and a departmental Committee was 
appointed, which reported that tbo bringing np to date of tbo maps of India 
generally was a task of oonsidorable magnitude, and would cost at least an 
additional sum of 9 lakhs for 15 years on survey parties alone. It was decided 
before uudortaking so largo a programme to have tlie matter more fully 
examined, and tlic present Committee was appointed for tbe purpose. Tbo 
figures and estimates of the former Committee’s report wero supplied by 
Colouol Gore, and, aficr examining tlie maps of all parts of the counti'y, 
wo desire to express our appreciation of the general acouraoy of Colonel 
Gore’s estimate of tbe work to be done. Wc have modified bis estimates to 
some extent, and wo propose to deal witb tlio programme on more compre- 
liensivc linos than the former Committee did; but that does not prevent our 
recognising the general soundness of the advice given and of tbo estimates 
prepared by Colonel Gore, and wo have been greatly assisted by them. 


23. In our report, and more csi>ecia11y in that portion of Part II wbicb des- 


AT‘i>oi3itnicri‘t oC n Comiv.Hlci' in 180— in 

t!jc I’n’itt-d Kiivfj-ic-sr,. 


criboB the condition of tbe existing maps 
of tbo country by iirovinces, it will 


lie clearly proved that topography lias been sadly neglected in tbo rcoent past, 
and that the 1" maps of tlic greater part of India are obsolete. Put we tliink 


it right to point out that tbo Survey of India is not unique in having such 
clvargcs levelled at it. It is only thirteen j eai-s since tlie Ordnance Survev 
of Great Pritain was subjected to similar criticism by public oj>iuiQu. 
Owing to tbo eomplaints then made about tlie delay in' producing up-to- 
date 1'* and larger scale maps, a Pcpaftmeutal Committee sat in 1893 to 
consider what steps should bo taken to e.xpodito the completion and publica- 
tion of the revised 1" map of the Pritisb Isles, what permanent arraugemeuts 
sbmild bo made for the aontinuous revision and speedy publicatiou°of tbo 
25 , C and 1 maps, and whether the maps then issued satisfied the 
reasonable requirements of the public in regard to stvio of execution 
form, infonnalion convoyed and price. On the subjects of revision and spoedv 
publication, tbo report of that Committee (published in 1893) recommended 
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the revision of tlio X" maps of tlie conuti'y witiiiii four yeai-s, iudependontly 
of tbo maps on the larger scale and a subsequent constant revision of tbe 
maps, n-ithin periods of 15 years. ITor cadastral maps it -was recommended 
tbat tbey should be revised and brought up to date within 10 years, with 
subsequent periodical revision evei-y 15 years. Tbe Board of Agriculture agreed 
in the main proposals, though it declined to hind its successors to the fixed 
intervals of 15 years for revision, and it directed the immediate commence- 
ment of tho work. Tbo result was most advantageous to tbe Survey in- 
asmuch as funds were provided for the necessary work hotli of bringing the 
maps up to date, and of carrying on the future work of tho Survey in a 
uniform and systematic manner, and we understand that since then all adverse 
criticisms upon tho maps from the public have ceased. The size and 
circumstances of India preeludo' our making suggestions for revision at any- 
thing approaching this rapid rate of progress, bat wo have considerable 
satisfaction in referring to tho Home Committee’s report for confirmation 
of many of tho proposals which follow. 

B. I’lNANCXAI,. 

24. Tho financial history of tbe Department during the last forty years is one 

G^nc»i effect of financial policy of tijc Oorern- of constant schcmes of retrenchment, 

_ which have seriously affeoted from time 

to time the prospects of tho bCBcers employed, have led to great reductions in 
the superior staff, and have, without effecting any other than temporary re- 
ductions in the gross expenditure on surveys, prevented the expansion that 
would no doubt otherwise have taken place, and obliged the Department to 
devote its energies and resources to other tlian topographical work. 

25. Oolonel Dickons’ Bepart of 1864, to which allusion lias already been 

Ucdactlans in c*pen(liture imposecl in 1S70 and made. Contained SUggestlOHS for tho 

hotter organisation of all branches of 
the Survey, which would have involved an increase of about 6 lakhs of 
rupees in the expenditure of tho Department. No practical effect appears 
to have been given to his proposals, but the expansion of work 
led to increased outlay and the cost of the Department rose from ITJ 
lakhs in 1S65-6Q to nearly 24 lakhs in 1S6S-69, while the estimates 
for tho following year reached, according to one set of figures, the large 
sum of 20 lakhs and according to another 29 lakhs. A time of financial 
pressure was, however, approaching : reduction of expenditure was 
insisted on, and in 1870 tho host terms that the Department could obtain 
were that expenditure should for tho future bo restricted withiu a sum 
of 24 lakhs. Bor two years this limit was observed, but from 1872-73 to 
1875-7G tbo expenditure, apart from subsidies received from tho settlement 
department for cadastral surveys, was over 24 lakhs of rupees, and further 
financial pressure obliged Dord Northbrook’s Government to decide in 1875 
that tho total grant for tho Department should ho limited to £200,000 or 20 
lakhs of rupees, the reduction to bo effected by 1878. The policy of making 
these continuous reductions was seriously questioned by tho Secretary of State, 
hut tho famines in Bombay and Madras increased the financial difficulties of 
the Government of India, and unfortunately prevented any reconsidera- 
tion of tho matter. One of the measures for effecting the necessary 
economies was tho amalgamation of the three Branches of the Depart— 



14 


The Surrey l«e£olafcian of 16S2. 


meat — tlic Trigonomotrical, Topograpliical and Seveuue — and a I’ovision 
oC posts and salaries nras made \rhicli was expected to produce a saving of 2^ 
lakhs of rupees a year. Tho number of officers in tlie Senior Division, corres- 
pondiug generallj^ to the present Imperial Service, was reduced from 73 to G2 
and their monthly salaries from Rs. 74,500 to Rs. 57,500, while the number 
of officers in the Junior Division was reduced from 171 to 1G3. In 1878-70 
tho budget was in consequence but little ov'er 20 lakhs, but in the follow- 
ing year it rose to 21-a- laklis, and a discussion followed as to the classes of 
work for wbich the grant of £200,000 (treated as tbo equivalent of 20 laklis 
of rupees,) was intended to provide. It was eventually agi-eod tbafc tbe 
charges for cadastral surveys should he ti'eated as outside the grant, a decision 
which was reaffirmed in 1SS3. Dut while tlto .position was thus eased to some 
extent, it was considered that the staff absorbed too largo a proportion of tbo 
grant, and tbo Senioi' Division was further reduced in 1879 from GO officers 
^exclusive of the Surveyor-General and the Deputy Surveyor- General of the 
Hevcnuo Branch,) to 50. 

2G. The Resolution issued by the Government of India in 1S82, and 

referred to in paragraph 20, was designed 
to secure the more extended employment 
of professional agency on cadastral work, which was in many cases at tho 
time undertaken by non-professional agency. One result of these orders was 
that the 20 lakhs limit of expenditure disappeared, because it had been 
ruled that ohargos for cadastral surveys were outside the grant. So largo 
a part of the eatahlishmont, however, was employed on such work that when 
its cost was deducted, and when the complicated adjustments'® of expenditure 
in which the Survey Budget deals were made, the net charge to tho Imperial 
Government under the head of surveys was reduced far below tho proscribed 
limit, which it has never since reached. The net expenditure has been as low 
as 11 lakhs, and has never been higher than 17^. During tho last live years 
tlic average has been under 17^ lakhs, though the limit fixed in stei’ling in 
1&73 would now admit of an annual expenditure of 30 lakhs of rupees. 

27. But while the not expenditure chargeable to the grant of £200,000 

Vspan.ion of anil foruet snrvrys at llie IVaS thuS kcpt Within VOry moderate 

cxTwust? of topographical. i 

limits, tlio gross charges owing fco tho ex- 
pansion of cadastral and fm-ost work steadily mounted. In 1882-83 the 
Budget provided for an expenditure of 25 lakhs; in 1S85-SG the amount 
had risen to 281, and the necessity of retrenchment was again discussed. 
The only remedies that presented themselves wore tho further employment of 
parties on cadastral or forest work, the cost of which would fall, in whole 
or part, on local Governments, combined with further reduction of topo- 
graphical operations, though it may ho noted that this policy did not affect 
the gross budget of the Department, or modify tho figures from which tbe 
higher arifhorities drew their conclusions as to tbe possibility of oETeotino- 
retrenclmicuts. Thus it was that, while topographical work was further cut 
do\\-n. and was almost stopped outside of Burma and Baluchistan, the "ross 
estimates of the Department continued to increase. In 1886-87 thev 
amounted to nearly 2S lakhs, in lSSS-89 to 31, and the average during the 
Inst fire years has been over 32 lakhs, owing chiefly to the prosecution and 


the actcAl e^Tve, a.s tAtes fross. 


3 c.-:txcr>.. tho cdjuEtmonts by v.biob ihotorosulto arc arrived &i. Wc 


the osiissates Accoptctl tj-the Ooremgrrgzit of India. 


Sivo 
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extorision. o£ cafiasli'al surveys in Bengali Tlie ruling tliat oadasjfcral vrorlf 
TFas outside tlio, grant of dJ200,000, hpiiears in prafctice to have been lost 
sight of : and the actual outlay of the Bepartnaeut, apart from wor'k^ hot 
chargeable to the grant under the interpretation of the orders' in earlier years, 
has, during the I’ecent years of dovelopinout and prbspbrity of the country, 
scarcely exceeded one-half of the amount to \vhioh' its expenditure Tvas 
reluctantly cut down in a time of great financial stress and diflQculty. 


28. Other measures ailooting the Department wore the admission of 

natives of India to the Junior Division 
Koaaet!o:,B In tbo Bnrerior stnff. reduction of tho Senior 

Division in 1SD5 by ten posts which were transferred to tho Junior Division, 
the Imperial Service, as it was now called, being fixed at dO posts only for 
tho future. TheSc continuous reductions must have had a disheartening 
ofTcct on tho staff, l^ot only wore tho personal prospects of olficoi’s affected 
and their future rendered uncertain, but they know that tho work done by 
their predecessors was falling more and more out of date, and that the repu- 
tation of the Survey of India was endangered. It may ho that tho Depart- 
ment has not always taken the best means to utilise its resources, but if wo 
seem, anywhere in oui' report to impute blame, wo wish it to bo understood 
that the original cause of defects is to he found in the measures, (no doubt 
inevitable,) taken in pursuance of tho policy of retronohmont. "We have 
shown that tho net expenditure has in recent years boon kept far below the 
figure to which it was reduced in time of famine and financial stress, and we 
may conclude by referring to tl»o objections iakon by the Secretary of State 
at tho time to the rotrenclimcnls proposed, and quoting his statement of tho 
value of surveys in tho development of the oonntry. 

29. In a Dcsimtch of Fchriiaiy 1S7G, tho SccretDiy of State expressed* 
Secretary of State's rccognitloa of the imiKjrtaaco his roluctauco to Sanction thc rcduotions 

erf Borrey «ork. tlion proposcd 0X0013 1 on general finan- 

cial grounds or because of some rccont undue growth of survey expenditure, 
and ho pointed out that : — 


" Tho eRieicnt org-anisation o£ a eitrvcying party, and tho ncqniromont of the necessary 
qualifications by tho individuals vrho compose it, are thc work of time. By breaking up 
such a party there is a certain saving in thc budget of one particular year, and a proportion- 
ate loss in tho amount of work done. But whcjr such a partj- is once broken up, tho 
powers of the dcfi-aTtmcnt to meet thc demands upon it arc permanently decreased, and work, 
which must at some time bo done, remains nndono, to ho completed at a future date nndor 
loss favourable circumstances. It scams possible, therefore, that tho breaking up of several 
sneveying parties, although tho measure will cause a saving at the time, may prove to bo far 
from economical in tho end.” 

Ho considox'odf that the data furnished by the Government of India in 
support of the proposed reductions gave — 

“ zio indication of any enlargomont of theso cstablishmontg, which may not he regarded 
as a re.vBonablo result of tho increased desire for improved information, such ns that whioh 
it is the function of the Survey Department to furnish to other briinchos of the admiuis- 
tration.^' 


and he went on to say : — 

I continue to nttach miicli importance to the steady progress of tho construction and 
publication of good maps of all parts of tbo British provinces in India, fooling sensible 


• Geographical UsBpatcti 2to. S at Zith Fchmnry 1870. Quoted in DiBct'B lEdian Snrvejs, p. 30. 
f Qcograplifcfll l^esnatoh No. 2 c£ 4tb Jana«ry 187T» 
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tbat -sritliout thorn serious obstacles arc necessarily interposed in the way o£ the acquisition 
o£ that complete statistical Iijiowledg'C of tlie country-j tho ahscnca of which has so long been 
a discredit to our administration, and the application of which is so requisite for the purpose 
of progressive government. 

“ J should therefore bo glad if, when the time comes for considering the details of the 
budget for the ensuing year. Your Lordship should find y'oureelf in a position to avoid 
further reduction in tho grant to tho Snrvey Department. 

The financial difficulties of tlie time rendered it impossible for the 
Government of India to meet the Secretary of State’s -wishes, and reductions 
were insisted on, hut we invite attention to tho correspondence to show how, 
completely the possible drawbachs of the proposed economies were realised 
at the time hy the Secretai-y of State- 
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CHAPTER lir. 


Explanation of Sui'vey metliods and of some terms used in this report. 

30. Tlic basis of all s\xx*voys cxcovitecl bytbe Survey o£ India is.tbo Great 

Tho U'riR'onc.nictrlcftl Survcj'— Principal ami Ti'igonomolrieal Survey 'tvliicli was start- 
Scconaary TriaugiiUtiDn. cominoncoment of the last 

century, and wbicb, owing to tlio extension of the frontier, is still incomplete. 
Hhis survey bns fixed a number of ijoints all over India by means of many 
soxaes or chains of triangles stai’ting from and closing on most carefully 
measured bases, the sides of the triangles supplying a vast number of bases 
from which to start tho detailed sui'voys. Tiiis framework confines the 
errors of all subsequent work within small limits, and is called the principal 
triangulation, while closely allied to it, and almost its equal in accuracy, 
is secondary triangulation which emanates from and. supplements it where 
necessary. As the lengths of the sides of tlie triangles ax-e checked fx-om time 
to time by measured bases, so their direction or azimuth, is checked by 
careful asti'onomical observations at a largo nnmhei* of the trigonometrical 
stations. Tidal observations have supplied the means of fixing the heights 
of points on the coast above mean sea level ; these points have been 
connected by careful levelling with the triangulation ; thus the heights above 
sea level of the vaxdous triangulated points liavc been deduced. By 
means therefore of tho Great Trigonometrical triangulation, combined with 
the tidal and astronomical observation.':, a grc.at number of bases have been 
provided all over India of whieh the length and direction have boon accu- 
rately determined, as well as tho height of their ends above sea level. 

Having thus supplied a number of xvoll marked points thi-oughout India 
of which tho latitudes, longitudes and heights are known as well as their 
mutual bearings or azimuths, tho work of the Great Trigonometrical Survey 
with regard to the resultant maps ceases, and the loss scientific woi’k com- 
mences. 

'Pfxo operations throughout demand tlic highest care and great scienti- 
fic ability. Tho memorandum’^ which Colonel Burrard has prepared for us 
on the scientific work of tho Department explains more fully tho character 
of tho operations in India, and compares the precautions taken to ensure their 
accuracy with those adopted in other countries. It shows also the extent 
to which the scientific operations of the Department, the astronomical, the 
magnetic and tho pendulum observations contribute to tho great end of 
secxiring the accuracy of the framework on which tho sui'voys are based. 

31. Tho Index Map attached to the Survey Beport of 1902-03 shows 

the extent to which tho position of places 
Tcrtinry TrioEgaiatson. India lias beon fixed by the Trigono- 

metrical Survey. Chains of stations traverse tho countiy from south to nortli 
roughly parallel to tho great mcridionnl arc from Gape Comorin to Mussoorie ; 
and these are crossed at intervals by transverse chains. More irregular 
chains extend through Burma on tho oast down the Tennossorim Peninsula, 

• and stretch out on tho xvest into Baluchistan. The chains occasionally 
approach within a few miles of each other, hut are often over ^ 100 miles 
apart. They arc sufficiently close to prevent any serious error in tho map- 
ping of the country as a whole, but the work of the actual surveyor requires 


• T'icle section VXI ol Putt II o£ tho Eeport. 
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to be tied Tvitbin much narrower limits, and tbe first operation necessary wben 
any area has to be surveyed is to throw out from the bases supplied by the 
Great Trigonometrical Survey a number of points, by means of less rigid 
triangulation, over tbe whole area to be dealt with. This operation is called 
tertiary triangulation and is carried out hy the staff of the topographical 
or other party told off to make the detail survey, the object being to 
provide the detail surveyor with fixed points sufficiently close together to 
enable liim to carry out his survey correctly. This triangulation has, fre* 
qnently in undulating wooded country, and invariably in the plains where 
cadastral surveys are to be made, to he supplemented Ijy theodolite traverses, 
which ax-e cari’ied at close intervals all ovei- the country, generally following 
approximately the village boundaries and fixing all the village trijunctions. 
The traverses are connected with the triangulation, the angles at all the 
traverse stations are measured with a theodolite and the distances between 
the stations by means of chains. 3?rom these angular and chain measure- 
ments, con-ected with reference to the triangulated points, the correct position 
of each traverse station is computed. By these methods sufficient fixed points 
are pi'ovided to enable work on any scale being eaxvied out. 


o2. The pi'incipal and secondary tiuangukation stations are substantially 
THa.s«ution«taUo«. Carefully marked and described, 

and generally have bean kept in fair 
repair, but some have in course of time disappeared. The tertiary stations 
are carefully described, marked by a sunken stone and covei’ed hy a cairn of 
stones, orhy a circle ( O ) rock itself where such exists. Intersected 

points, ihough shown in the map, arc not necessarily pernannently maidced on 
the ground. Traverse stations oi' a sufficient number of tliom are marked by 
stone pristixs, or cylinders of pottery or of corrugated irou, sunk partially in 
the gi-ouud. Tbo pi-oservation of all these stations is of tlic greatest import- 
ance. 


33. Trorntbe data thus supplied the topographical sux-veyors prepare their 

majxs in tlio field by planetahliiig, cutting 

Detail etirvfjlng-. ® 

in tiieir positions on tlie planctalile, on 
which the tx-igonomctrical and traverse points have alxeady boon plotted, hy 

rays drawn fi-om sxich points after the 

X’lanrtnLlitifr. .ii-i -i , , 

table has been placed perfectly north and 
south, l?rom the positions so fixed they sketch in tlie surrounding counti’y, 
fixing each point or featux-e hy three or more intersections from different 
planctable stations. They also fix the height above sea level of tbeir position 
cvinomcttr. means of observations taken from it 

with a clinometer, (of xvhich the Survey 
of India has a special pattern,) to suvrounding trigonometrical points, the 
heights of which are known, and in this xvay they are able to fix the heights of 
other surrounding objects. Thus the approximate heights of a great number 
of points arc obtained and approximate contouring at 50 feet interx-als is carried 
out. This system of contouring was only introduced between 1880 and 1890. 


these 


Cciilrarin^, 

approximate contours, hill 


A'ery fexv of the existing maps have the hill 
features and undulations shown hy even 
sketching or hachuring having been up to 
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that time ooiisiclcred quite suffioiont. Tiic clinomotor now enables a 
sxtrvoyor easily to fix an altitude 'cvithin 10 feet, and with oven mneb 
grciiter accuracy ivbcro ferigonomota-ical beigbts or levels are numerous. 

3-J-, Topographical surveys hare, as a rule, been made on tlio scale of 1 inch 
of ^ mile, but; in considerable areas, for 

example in 33ombay, the scale employed 

■vras 2"' — 1 mile. 


Cadastral sui-voys can-iod out by the Survey of India have all been made 
on tlio scnle of 10 inches = 1 mile, and are pturely chain surveys. lu former 
days revenuo surveys, ns they were then called, u'oro made on the <t-incb 
scale of largo areas, each village being surveyed separately, but the maps 
were never published on tl>at scale. 

In sorao of tlie more romolo parts of India, or where tlio country was at 
the time of little importance, surveys ivoro conducted on the scales of 2 miles 
and oven -1; miles to the inch. 


ITrom tlio surveys so made tho existing maps of India have been prepared, 
the standard scale for topograiihical maps being 1 inch = 1 mile. 


35. Toiiograpliieal maps arc now issued in standard sheets,'' each 
, of which measures a quarter of a 

degree of latitudo by lialf a degree 
of longitude, and covers roughly G40 square milo.s of country ; they have 
been prepared by one or other, or by a combination of two or more, of tho 
following metbods: — 


(1) by cnlargemenl from surveys on the scale (in very rare cases and 

for special purposes) ; 

(2) by reproduction from surveys on tho 1" scale ; 

(3) by reduction from — 

(a) topograpliical surveys on the 2-incli scale ; 

(&) old revenue ,, „ ,, d-incli scale; 

(c) forest ,, „ '1-inch or other scales ; 

((2) cad.astral surveys on tlio IG" scale, or from locally made revenuo 
surveys on larger scales- 


Thc maps have all been reproduced by photo or helio-zincography and are 
published generally on the 1" scale, but in special cases on the 2." 


3C. Tho result of the employment of so many difforont methods of prepara- 
tion is a want of uniformity and oomplotc- 

Dlffrrf'st cf rc-rifj-vcal - .»i • a * ^ t* ^ 

UGss in tbc existing maps of India. I3ut 
it follows, as a natural corollary, that the amount of work now necessary 
for tho revision of the maps, and tho production of an xip-to-da to series, will 
vary witli the quantity and quality of tlio materials already availahlo. The 
expenditure now required will also vary with tho value of the old surveys, 
and for tlio jiurposo of our estimates wo divide the work to bo done into the 


following four classes : — 

Survey— "Whoro there are no maps on tho onc-inob scale, or whore tlioro 
arc not .snOleiont triangulation or traverse data, and a now survey 
will thus 1)0 necessary, wo class tho work as “ Survey.’* 
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Hesurvci / — Wliore tlie actual field surrey must be uewly raacle, but 
trigonometrical data are available, vre class tbe worlc as Hc- 
surrey.” lu mauy of tbo areas so classed tbe esdsting maps 
may be expected to afford a certain araount of assistance. 

Itevisio7i — ^Where tlie existing maps bave been prepared on more modei-n 
lines, and no great amount of ebango need be anticipated, we 
class tbe work as lievision.” In tbis case it is boped tbat 
specially printed copies may be found capable of being actually 
revised in tbe field, all additions and cori’ections being shown on 
them and tbe bill shading being converted to contouring. If, 

. however, it is decided to print tbe maps in colonrs it will probably 
be necessary to redraw tbo great majority of tbe sheets. 

Snjyplemeiitary Survey — "Where maps bave been, or can be prepared 
from reductions of cadastral maps, we consider tbat, before final 
adoption as topographical maps, they roguire examination on tbe 
ground t tbis work we call “ Supplementary Survey.” Maps so 
prepared require considerable examination in tbo field, as the 
surveyors, working on large scales for revenue purposes, do not 
always slio-sr tbe topographical featm-es with sufficient distinct- 
ness to enable tbe compiler of tbo reduced map to distinguisli be- 
tween tbe features which should he shoma and those that should 
ho omitted. ' 

It will ho found in chapter "VI that the areas, which fall under those four 
heads, have hcen calculated after a careful scrutiny of tbe existing maps of 
tbe country. The estimates of tbo cost of the revisioual operations are based 
on these areas. 
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CHAPTER I Vi 

Pj'esent Organisation of tlie Survey oi' India. 


Admissioti o£ nativca of India to tbo Junior 
^Division. 


37. Wlioii tlib Sui'vey Department Tras reorganised, after tlie amalgama- 
tion of 1878, tlie snporior staff was divided 

OrganigatiDn in 1870. .. dr - , 

into a Senior and a Junior Division, tlie 
former consisting of tlie Surveyor-General and a Superintendent of Devenue 
Surveys, witli a fixed numlier of Deputy and Assistant Superintendents ; and 
tlie latter of Surveyors and Assistant Sinvoyors of European parentage. 
Tile oHicors in tlie Senior Division drew fixed pay at rates from Ds. 600 

upwards, tlio old system of “ staff pay ” in addition to Military pay and 

allowances, having been abolished in 1874. In the Junior Division tho 

A.ssistant Surveyors drew from Ds. 120 to Ds. 260 per month, and the 

Surveyors from Ds. 300 to Ds. 600. 

■38. In 1SS4 the question of tho admission of natives* of India to the 

AdmUsion of noiivc, of lodSa to th« Junior Ju«ior Division was raised. Strong ob- 
Division. jectiou was made to the proposal by tlie 

heads of tbo Department for tbe reason tbat while natives wore quite fit for tho 
subordinate work of actual survey, tbey tvero unsuited for the duties required 
from the supervisiug staff, which involved energy, physical endurance, tact, 
and initiative. Tho Government of India decided,!* however, on grounds of 
economy and of the necessity of testing the competence of natives in higher 
posts, that in future one appointment in every four made should be reserved 
for natives of India, who should receive the same pay as other officers of the 
Junior Division, and should be recruited by examination to wliicli no candi- 
dates should be admitted who had not passed the Dniversities’ Entrance Exa- 
mination. The Surveyor-General was also authorised to promote deserving 
sub-surveyors, provided they were sufficiently well educated, and passed the 
examination to whioh other native candidates were subjected ; and it was left 
to him to decide whether the examination should be strictly competitive or 
-wiietlier a power of sclectiou among tbe passed candidates should bo roserved. 
This decision, with tlie reasons for it, was rofeived to, with approval, by tbe 
Eublio Service Commission of 18SG-S7 three years later. 

39. The sanctioned organisation of the Department at the time was 
„ .... described by tbe Commission as consist- 

Or^njsatiosa in xS8G> ♦ 

ing of tbo following staff : 


Or^nSsation in 1S8G> 


Isumbcr of 
ofljccrs. 


Administrative SlaiE 


3 Surveyor-General and. twd Deputies (Be- 
venuo and Topographical Branches). 


Senior Division 


Junior Division 


r Deputy Superintendents S2 in £om* grades. 

t. Assistant ,, 17 in two grades. 

("Surveyors 60 in four grades. 

(, Assista 


Assistant 

Surveyors 


(.Assistant Surveyors 85 in three grades. 

Sub-Surveyors, about 500 on Bs. 10 to Bs. 110 per mensem. 


• Uy natives *pro mean persons of Indian descent, ns distinguished from persons who nre natives under tbo 
statutory detiaition only- 

t Ilevcnuo and Ajjricultnral Uepartment letter No. G 83 .S.. dated lltU December 18St. 


[ISurCJ 
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Tlie ofTicers of the Senior Division were partly military and partly civil 
in the proportion of 3-2 to 1- Out of d6 officers actually employed in 1886-87, 
39 wore non-domiciled Europeans, G Tvore domiciled Europeans and One 
■was a Eurasian. Of the officer’s of the d’unior Division five ■n’erenon-domioilod 
Europeans, 93 rrere domiciled Europeans, 33 -were Eurasians and two 
were natives, both promoted for special services in connection with the 
Afghan Boundary Commission. 

40. The Commission did not feel at liberty to deal -with the question of 
IUcconituciidatioEa of tlio Public Service Com- number of Boyal Engineer and other 

military officers to he employed in the 
Survey, brrt suggested that they, along with such specialists as might he re- 
cruited from England, should he regarded as forming a distinct hranch of the 
service, avith pay, furlough and pension adjusted to the requirements of a 
service so recruited. A further suggestion made was that the posts then held 
by the Junior Division should he amalgamated avith some posts surrendered 
l>y the Senior Di'vision, so as to provide sufficiently attractive prospects for a 
service locally reci’uitcd, the pay, fui'lough and pension rules applicable to 
which sliould ho adjusted on the principles indicated by tlio Commission in 
respect of other services recruited in India. The Commission was led to 
the conclusion that the objection to tlie employment of natives in the Junior 
Division a\’as not based on their inability to perform the technical duties de- 
volving on the officers of that division, but arose from tbo doubt u-hotber 
natives could bo found with the requisite qualifications for controlling subor- 
dinates and exercising sound discretion in the expenditure of funds and in. 
the dispensing of patronage. This doubt the Commission did not share, and 
rceommonded that admis.sion to the Junior Division (or Eocal Service) should 
not be confined to special classes of Her Majesty’s subjects iu India, and that 
it should bo regulated by competition among selected candidates, and excep- 
tionally by promotioji from the Subordinate Service. 

41. Tho views of the Commission were generally accepted by the Govern- 
ment of India, but it was not till 1895, 
that orders* were issued to give effect to 
them. Tho staff of tho Department was by these orders divided into three 
distinct services ; — 


KcorKRitis-vticn of 1S32. 


(1) The Imperial Service ; 

(2) The Provincial Service ; 

(3) The Subordinate Service. 

The Imperial Service was to consist of officers who had been either 
transferred from tho Army or recruited dii'cctly from England, and future 
appointments to -it were to ho made by selection only. Tlio Provincial 
Service, on the other hand, was to he recruited exclusively in India, ajipoint- 
incnts bring made by exa-miuation iu India. Ten appointments in the exist- 
ing Senior Division were transferred to the Provincial Service, and the re- 
mainder of th.at Division, together with the administrative appointments at 
the head of tho Department, constituted tho now Imperial Service. The lino 
between the Provincial and Subordinate Services was drawn immediately 
below tho existing Junior Division, which, with the ten appointments trans- 
ferred from the Senior Division, foi*med the new Prorincial Service. The 
Subordinate Service remninod, as regards a 2 ipointments, grades, pay and re- 
cruitment, in every respect on tho same footing as before. 

• n«. !3:i<5n Xt?. C-C-l (Irt-nd Surrey,}, dated ETlh lliureh 189S. 
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The effect of tlie reorganization/was as follows : — 


■ 

. 


Old strength.. 

Now strengih- 





. 


Ka. 

Kb. 


r 

Sarreyor-Groncral ... 


1 at 3,000 

1 at 3,000 



Ueputy Snirreyor-General 


1 „ 2,200 

1 „ 2,200 



SuperintendontB < ... - ... 

I st grade ... 

3 „ 1,600 

3 „ 1,600 

*4 


... ... 

2nd ,, 

7 „ 1,300 

G 1.300 









Deputy Superinteadonts ... 

1st ,, 

9 „ 1,000 

7 „ 1,000 







a 


1 ’ Ditto ... 

2nd „ ... 

9 „ S50 

7 ,t S50 









Assistant Supexintondents 

1st ... 

lO „ 600 

7 „ GOO 



Ditto 

2nd 

10 „ SOO 

S „ 600 


Total ■ ... 

...... 

60 

40 



Dstra* Deputy Superintendents • ... 

1st grade ».. 


2 at 800 



* Ditto 

2nd ,, , 

2Cil 

3 „ 660 



liixtra Aseistant Superintendents ... 

1 st »* • ... 

3 at 550 

3 „ 550 



Ditto • ... 

2nd 

5 „ SCO 

6 „ 500 

s 








Ditta ... 

43rd 

7 „ 450 

S „ 450 

TO 






rH ■ 


Ditt^ ... 

dtb 

lO „ 400 

18 „ 400 

o 

* ‘g 


Ditto »•« 

Stit fp «•. 

15 „ 360 

16 ,. 850 

p-t 


Ditto ••• 

Gtii tp ... 

20 „ 300 

20 „ SCO 



Bab-Assistont Snperlntondonta ... 

Ist 9f 

23 ,, 200 — 10 — 250 

22 200 — 10—230 



Ditto ... 

2nd tp *•« 

24 „ 160— S— 200 

24 „ 160— S— 200 



JJitto 

Srd pp ... 

£6 „ 1S0—S-~160 

26 „ 120— S — 160 


Total 


132 at an average pay 

142 at an nvcrflf»o pay 




of Ks. 272 per 

o£ Its. 293 per 




mensem. 

mensem. 


irinanoially the result was that, while the total number of appointments 
remained at 182, the monthly cost was reduced from Ks. 82,727 to Rs. 80,626, 
thus effecting an annual saving of Rs. 26,200. 

"We have given the above figures in detail because the sanctioned strength 
of the Imperial Service still remains at 40, though there are actually at present 
42 oDicers employed, as the process of transfer of lO posts to the Provincial 
Service is not yet complete. Some additions have been made to the Provincial 
Service, the sanctioned strength of which is now 159. The officers of this 
Service in the two grades of Extra Deputy Superintendents and the six 
grades of Extra Assistant Superintendents are gazetted ; those in the three 
grades of Sub-Assistant Superintendents drawing from Rs. 120 to Rs. 250 
are not gazetted. 

42. The method of recruiting officers of the various classes is as follows ; — 


RecmHinciifc — Imperial ScrTicc. 


Imperial officers are recruited from the Royal Engineers, the Indian 

, - Ajmy and in special cases fi’om England, 

hy direct appointment hy the Secretary 
of State. There are^lso in this branch of the Service at the present time four 
officers transferred from the Romhay, Madras and Eorest Survey Departments. 
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Hoyal Engineer officers are eligible for appointment after tlieir arrival 
in India, provided tbey bave less than five years’ service in the corps, and 
are not senior to any Eoyal Engineer officer already appointed. 

Indian Army officers are eligible after final admission to the Indian 
Army, and are appointed on probation for one year, at tbe end of vpbich 
time they mnst pass a departmental examination before they are finally 
admitted to tbe Department. 

Eoyal Engineer officers can revert to military duty at any time, but 
Indian Army officers cannot revert to military duty after 10 years in the 
Department. There is no definite r'ule as to the proportion of such officers. 

43. The Provincial Service is r*eci'uited after examination in India. 
ncoruUmcnt-Prorfnciai sor^icc. Candidates receive permission to sit for 

tbe examinations (which are held simnl- 
tanconsly at centres convenient to the candidates,) from the Surveyor- 
General. They were at one time, if natives, required to have taken a degree 
at an Indian Dniversity, but the educational standard has recently heen 
reduced to the passing of the Eirst Arts examination. Europeans (Statutory 
natives) must have passed the High School Pass examination or the Eirst 
Arts examination, and mnst ho between tbe ages of IS and 22, while for 
natives the age limit is 2-1'. The examination is not strictly competitive, 
hut the appointments are almost invariably given to those who qualify in 
order of seniority, i.e., in accordance with the inai’ks obtained; tbe Surveyor- 
General, however, has the right to select from those qualified, the candidates 
who, he considers, for other tban actual hoolc knowledge, ai’o likely to prove 
the more valuable officers. On tbe 1st of January 1005 tboro woi’o in the 
Provincial Service 25 natives. The liighest of these were in the 5th grade of 
Extra Assistant Superintendent on Es. 350 per month. Of the twenty-five, 
twelve had been promoted from tbe subordinate ranks into tbe Provincial 
Service, and thirteen appointed to it direct, hut of these thirteen, six are still 
on probation. There is only one graduate in tlie list, and the educational 
qualifications of the men appointed by promotion are not as a rule hi"h. 

All Provincial offiecr-s are appointed on probation in the first instance, 
and none are permanently appointed until they have been one rear in a field 
party or similar position, and have been wcll reporled on by tbeir immediate 
sui>oriors. 


44.. The Subordinate Service is purely native and is not a fixed establish- 
n»*cnittincnt — Pn'borJiiintc ment as the Imperial and Provincial 

^^rviccs are. It consists of men who 
have heen as a ride recruited, under the orders of the Surveyor- General 
by officers in charge of parties and trained by them as snb-snrvovors com- 
pntoi-8, draftsmen, etc. There is no fixed rate of pay for such men, but it 
js recognised that Its. 100 per mensem is the maximum ; they are all brought 
on as tompovary hands in the first instance, hut after some vears, if they 
prove competent, they are made permanent. The regulation of nav within 
iUe limit of K.. 100 i, enUroly in Ibo band, of tbe S„,™y„i“Gone„I 
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orders Tirero issued for tlio training of all such, men at HoLi'a under tlie super- 
vision of tlio Superintendent, Trigonometrical Surveys, and ofidcers in cliarge 
of parties \rore directed in the first instance to indent on liim for trained 
men, or to send to Mm for training men nrliom ttiey liad themselves enlisted. 
The local enlistment and training of apprentices wore not allowed, except in 
special circumstances, and with, the sanction of the administrative officer. 
These orders, we ai’o informed, are no longer in. force, and we refer to them 
to point out our ohjeotion to any such restrictive system. If an extended 
programme of work is sanctioned, it must ho part of the policy of the De- 
partment to enlist surveyors locaUy as far ns possible, and we have observed 
with satisfaction that to some extent this' is now done, a certain numhoi* of 
Durmans being employed in Burma, of Madrassis in Madras, and so on. "We 
are in favour of giving officers in charge of parties a free hand to enlist the 
best men they can obtain and to employ thorn on the temporary list, training 
them in tlio parties on drawing work during the recess and in tlie field there- 
after. Whether tlie establishment of training centres may eventually he 
necessary is a question we would leave for the future. At present we do not 
find that any elaborate organisation for the purpose is necessary, and would 
leave the present system of recruitment by each party in force. 

45. The distribution of the Imperial and Brovxncial Staff and also of sur- 
veyors and suh-survoyors on January 1st, 
1905, was as follows : — 


DUtrih-atxon of present bIaCT. 


* 



SnnvETons Aim Stm-snaviiTOEs. 

• — 

Imperial j 

Officern, 1 

Proviocial 

ODjccra. 

Pennanonts 

Temporary* 

• 

Head-quarters (includiDg’ Drawing 
OfScG, but excluding' Superintond- 
onts of Trigonometrical Brunch 
- and Forest Sarvoys). 

5 

17 

1 

... 


Trigonometrical Survay 

a 

15 

2 

4 

Cadastral Snrvoys ... ... i 

5 

S8 

43 

111 

Forest Surveys ... ... 

4 

18 

91 

109 

Frontier and Military Surveys ... 

0 

IS 

1 

29 

18 

Topographical (other than frontier) 

7 

SI 

56 

66 

Under instruction ... ... 

a 

20 

... 

... 

On Icavo ... ... 

i 

i 

1 

... 


‘Vacancies ... 

1 

i 6 

... 


Total ... 

42 

169 

230 

308 


An account by tbo Survoyor-Gf^onoral of the duties of the different officers 
of the Department, and of the system on which survey parties are organised, 
will ho found in Appendix A to this report. 
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CHAPTER V* 

Cadastral, Forest and Misoellaneons Surveys. 

40. Before discussing tlie future programme of topograpliical work, it Will 

ke convenient to state our views on tlio ’ 
subject of tbe conduct of cadastral and ' 
forest surveys, on wbich at present a considerable part of the staff of tho Depart- 
raent is employed. 

As regards cadastral work, we bavo been asked to report wiietber it is so 
carried on in diff^reut j)i’ovinces as best to allow of its utilization for topo- 
graphical work, aud, if not, whether it would, he advisable to adopt a different 
system ; whether such utilization results in any substantial economy as com- 
jjared with a fresh topograiibical survey; whether professional agency should bo 
utilized for the supervision of cadastml work, and bow far the same agencj' 
could be employed for the mainteuauco of topogfaj>bical maps. IV'o ba;Vo also 
to consider liow far the demands made by Local G-overnments for the sei’vices of 
tbe Survey of India for cadastral purposes aro likely to affect tbe topographical 
programme. 

There is at present no uniform system for tho conduct of cadastral work ; tbe 
arrangements vai’y from provineo to province, and range from complete depen- 
dence upon tho Survey of ludia to entire independence of that Department. It 
is necessary, therefore, to refer to the different sj'stoms in force before setting 
out our conclusions. 


47. 2«Iadras has its 


rMTVcsa xn 


separate Survey Department wliioh has under- 
gone some reduction in recent years, 
and winch may be further changed in 
connection with measrwes for the reorganisation of tbe Land Decovds staff. 
The establishment is controlled by a Supcriulcndeni., who works under tbe 
Board of Revcuuo iu tbe Settlement Branch, and h.as under him 3 Deputy 
and 12 Assistant Superintendents. 


The gross cost of tbe Department in 1003-C4 was Bs. 6,00,000, and the net 
cost after deducting recoveries on account of tbe surv-ey of propriotai’V estates 
and of work ilenc for District Boards, w'as Its. 3,80,500. 

Tlie Deiiartmcnt lurdcvtakes Ibo cadastral survey or re-survey of di-stidcts 
coming axnder settlement. Tljework is based on scientific lines, and is cai-riod 
out with a miuulencss not found olscwbero. Baob fiold is plotted on a separate 
pagein a icgi..-tcr, the scale of survey being SO" to tho mile for fields under fi 
nere.s in area, JO" for fields betwosu o and 20 acres, and IG" for. larger field,s. ‘ 
The results are compiled into village plans on tbe IG" scale for reduction by 
photography, .and isiue to village officers on tbe S" scale. Brom tbe village ! 
plans taluk maps on tlic 1" sca.lc, and district maps on the i" or -y' scale are 
prepared, and rcpi-oduced loc.ally. Is'otwitbstanding the care taken in tbe 
preliminary operation, there must be many opportunities of error in tbe ■ 
process of building up field plans into village maps, and of compiling -thq- 
laitor into taluk or district maps, and such attempts as have been made to 
utilize tbe 3Laclras maps by the Survey of India have not bitborfo been 
successful. 
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TliO cost of survey is frequently higli, as might be esrpocted, and reacbed 
in Gaiijam tho biglv liguTo of Its, dOG per square mile. On. an average 
of 20 districts the cadastral survey has cost Rs. 1G2 per squai-e mile, apart 
from Rs. S-1 jior square mile for demarcation. In four districts whicb have 
been re-surveyed tho average cost lias been Ks. 62 per square mile. 


The SXadras Survey whicb is entirely independent of tlie Survey of India 
afToid.s advice and assistance in ‘the revenue surveys of tho I^ative States in the 
Pi’esidonoy. It does not ai>poar probable that .any demand for the services 
of the Survey of India will bo made for cadastral worb: in this Presidency. 


aurveitJ in ^lysTro IJ^dcrobadL 


dS. In both these States there are Survey Departments in connection 

with the settlement; but. wo have -not 
enquired particularlj- into their methods 
of worbing. In ^Ij'soro tho o.visting topographical maps are quite good 
enough for direct revision. witJiout i-eferonce to cadastml maps ; in Hyder- 
.ahad tho cad.astral maps, while useful for- revenue purposes, are admittedly 
.not propai'cd -with such accuracy ns to ho of any assistance in connection 
witli a topographical sur%'ey. 


Ca«l«aitral snrroy^ io the Central Vrorhic^i. 


49. All cadastral -work in tho Central Provinces is performed by 

local agency, working on ti-averses made 
liy professional parties. Apart from the 
traverses, tbo work is done entirely independently of the Survey of India, 
though some members of tho Provincial bi*anch of tho Survey Department 
liave boon placed at the disposal of tho Administration for its assistance in 
the operations. Tho traverse woi*k was practically linished a fe-w years 
ago. • Since then the detachment engaged on. it has been gradually replaced 
by a small topograxilucal party, which is now employed in compiling 
topogr.aphieal from cadastral ma^is and supplementing them by actual 
survey in the held. The local inaj>s are utilized Avitli benefit to the economy 
of tho operations, hut tho country is not one in which cadastral work can 
greatly facilitate a topographical survey. 


CO- Tho Presidency of Bombay formerly had a separ-ato Revenue 
. . „ , Survey Department which, after some 

Ca^n^tral Burvcjft in Isomtiay. . r* iv ’i 

discussion, was finally broKcn tip in 
1901, after having been emiJloyed since 1847. During that period the 
survey evtendod to tho whole Presidency, except to lands that were wholly 
or iiartially revonue-freo, and as the same Department was responsible for 
both sui'voy and assessment Avork, the maps (on the scale of S" or IG" to 
the mile) were prepared so as to give every assistance to the assessing 
ofTicer, and piarticular attention was paid to a careful and elaborate classi- 
fication of soils. Tho Baud Records Department is now responsible amongst 
its other duties for the maintenance of tho maps, and the Director has, as 
his Assistants for the purpose, four Supovintendonts, three of whom arc 
former officers of the Bombay Survey Department. Dndor these again are 
District and Circle inspectoz-.s, hut tho organisation of tho Band Records 
Department in this Pi*csidency, as in jRadras, tvill probably require furtlier 
modification or strengthening- 

In 1873-75 an. attem^jt was made to utilize tho cadastral maps of Bonahay 
for topographical purposes, and was most carefully and thoroughly izxcsecuted 
for two years, hut without success. Tho cadastral work was found very 
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defectiro outside tlio cultui-alde area ; tlie Tillage maps could not bo correctly 
jomed togetber, and it was agreed tbat tbo expense of tbe operations was 
greater tban tlie maldng of a new survey. Tlie existing topograpbical max>s 
in. tins Presidency were in consequence prepared, and they can now be 
revised without reference to the wor-k of the former Pomhay Survey Depart- 
ment. 


51. In the Punjab and North-West Prontier Province all cadastral work 
CntU'itrfti B-nrvDys in fhc Vnnjab ftnd Xortu-Wesfc is Carried out by tbc Settlement Depart- 

Frontier Province- , .,t , '• i_ t* ti 

ments without any assistanco fi'ora the 
Survey of India, exeept in some cases where tbe work has heen preceded by 
a professional. traverse. Great attention has always heen paid to the training in. 
survey of local establishments, and to utilising for survey purposes the services 
of patwaris, who are a well paid and, on the whole, intelligent sot of men. A 
method known as the “ square system” of survey has been devolopied, which, 
it is claimed, has tbe advantage of enabling a close check to he kept on 
the work of the non-professional surveyors and of restricting any errors they 
may make within narrow limits. The system is not a professional one, hut 
the village maps have heen found suCQoieutly accurate in unbroken ground 
in the plains foi’ utilization in the j>reparation of topographical maps after 
a traverse picking nji the trijunetions and baso lines has been made to ensure 
the plotting of the reduced iilan of each village in its coiTccfc place on the 
general map. "Without tliis- it would he imi>ossible to make a general map 
of any large area that would he reasonably accurate. As a rule, this 
traverse lias hitherto followed the cadastral operations which it ought 
to precede. One advantage of the square system appears to lie in enabling 
a comparatively simple and inexpensive traverse to suffice. The cost of 
cadastral surveys in the Punjab cannot be disentangled from tho total 
cost of settlement operations in each uistvict. Tbo figures given us shew 
rates varj-ing from. Its. 208 to Ds. lu per square mile, exclusive of tho pay 
of the patwaris, hut they are obviously and admittedly unreliable. 


52. In tho Dnited Provinces there have been more variations of system 
Burvci* in tho u..5ioa rrovincci,. clsmvbcre. In earlier times cadastral 

surveys were, as in tho Punjab, carried 
out by the Settlement Department, but no attempt was made to train 
tho patwaris, the work being done by amiits. At a later period after 
1870, a largo number of districts were cadnstrally surveyed by tbe Survey 
of India, and the maps made over to the Settlement olBcer. In the Benares 
sottlemont the inocedure was carried a step further, and tho Survey 
Department charged itself with the preliminary preparalion of the "record 
of rights. Tho last di.striots in the plains surveyed on this system were 
Basti and Gorakhpur from 18S3 to ISSS, where the cost of the cadastral 
survey with tho record of rights and statistical statements foil at B-s. 220 and 
Us. 173 per square mile respcotively, the cost of tho cadastral survey and 
record of rights, excluding statistics, being in the Basti district Es. 1S4. 


Before these settlements wore finished, the question of devising means 
both to simplify and to cheapen the operation of reassessment, had been under 
oonsidcration, and tho assistance of the Survey Department was dispensed 
with in mos. of the other districts under settlement, while in a fewthe experi- 
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naonfc o£ using patvraris as tlio survey agency unclGr tlie supervision of tlie 
Survey oC India vras introduced. In some districts of tlie Meerut Division, 
and. in the wiiolcof Soutliern Oudli, no general rosurvey ■was attempted. Tlio 
old maps u’cro corrected by tlie village agency, and were found to be suffi- 
ciently accurate for assessment purposed. Some years later, however, a reaction 
began in favour of greater strictness ; the services of an officer of the Survey 
Deiiartment wero obtained to assist the Land Decords Department in the more 
efficient training of the local agency ; tlic old maps were subjected to a more 
rigorous tost, and in most, if not all, the districts coming under assessment, 
a now survey was made, tbo patwaris being now trained to act as surveyors. 
Tbocost rates of sucli surveys, from which tlie pay of patwaris is excluded, 
liavc varied in recent years from lls. 2S to Ds. 7G per square mile, and the 
average cost of the traverse has been lls. 27-S*0 per square mile. 

The maps prepared in the course of these surveys have been utilized 
satisfactorily in tho compilation of topographical maps, though a slight 
amount of supplementary survey is necessary. The officer of the Survey 
Dep.artmout lent to tho Local Government is now styled Superintendent of 
Provincial Surveys; ho carries out traverse surveys of which the Imperial 
Government meets the cost, and ho is in charge of an Imperial Drawing 
Office in the Provinces, where reductions of cadastral maps arc made for topo- 
graphical jjurposGs. Dnder him arc Provincial officers of tho Survey of 
India, who are now employed more on Land llccords work than in carrying 
out now surveys. The cadastral work of these Provinces has, however, for tha 
present come to an end, and in districts now coming under ro-settloment 
it has bcexi found sufficient to use tho old maps without a resurvey. The 
retention of the services of an Imperial officer and of some of the Provincial 
officers will, wo understand, not he insisted on by tho Local Governmout. 


53. Bengal is tho only Province in which original cadastral surveys 

prosccutcd on a large 
scale. Tho operations aro directed by an 
officer of the Survey of India under tho title of Sniiorintcndcnt of Provincial 
Surveys, and the cstahlislimcnt is entirely recruited by and officered fiom tho 
Survey of India. The Board of Kevenue settle the programme and the Superin- 
tendent is responsible to them for carrying it out, and to the Survey or -General 
for keeping the work up to professional standards. .A. large Drawing Office at 
Calcutta under his control iiropares reductions of tho cadastral maps for issuo 
as preliminary editions of standard sheets on the 1" scale, and has presses 
attached to it for tho reproduction of tho cadastral plans by the Vandyke 
process. (In one district in Bengal a cadastral survey is being cai’ricd on under 
the supervision of a Settlement officer, but tbat procedure could not bo ex- 
tended to the large programme which is in contemplation.} By carofnl admin- 
istration and minute attention to details, the Superintendent of Provincial 
Surveys in Bengal has I’cduccd tho cost rates to a comparatively low figure. 
Tho survey of Oidssa cost Its. ISl per square mile, and that of Durbhanga 
Us. 201, while tho outlay on tho more recent operations in Bhagalpur was only 
Bs. 82, of which Bs. 58 was for* survey proper and the balance for record- 
writing. One of tho advantages of working on an extended scale and with a 
settled programme, is that the whole organisation is gradually improved, and 
■work is done both more ohoaj)ly and more efficiently. 



30 


TJie arrangements for meeting the cost of cadastral work arp peculiar 
in Bengal. Eisewhore the Eocal Government is liable for the outlay (except 
for the cost of traverse surveys) ; hut , in Bengal, while the arra,ngempnte 
vary somewhat in their details, it may be said generally that the cost is ■ 
shared between the land-holders and the Imperial Governinent. 


54-. In Assam cadastral 

Cadastral sutvojb in Assam. 


surveys Ijave been carried out by local 
agency with the assistance latterly of 
Pi'ovincial ofiicei's of the Survey of 
India. Bor the present, however, such surveys are praotically at an end, 
and no further cadastral operations on a large scale are likely, unless it 
be decided that the districts of Cachar and Sylhet should he surveyed. A 
small Drawing OfQco is maintained at the expense of the Indperial Government 
at Shillong for the preparation of topographical from cadastral maps ; hiit 
the cadastral surveys in this Provinca ai’e'fi-oq^uently so fragmentary that the 
standard sheets prepared from them are useless, and the retention of the oflQce 
at Imperial expense appears to be unnecessary- The Vandyke process has 
recently been introduced for tho reproduction of village plans. 

B5. Original cadastral surveys in Burma are carried out by tho 

Survey of. India, and one of the T nV. 
perial parties, ETo. 7, is at present placed 
at the disposal of the Docal Govermnont for that purpose, its expenditure 
being charged to the’ Dooal Govexmment. It is now engaged in the survey of 
the Pakokku district, of -which some 3,000 square miles remained for comple-. 
tion in IDOE The estimates of tho time required for this woi'k vary, and 
there are some largo tracts still to be surveyed in Thayctmyo and elsewhere, 
for which tho services of the px-ofessional party may ho I’equired ; but unless 
the programme is extended, it would seem probable tliat in five or six years 
tho work will come to an end. 

• t 

1^0 rccord--v(Tit.ing is done by the Survey of India in Burma. Tho maps 
alone are prepared ; they are printed as a rule at Calcutta, and tho copies 
made over to tho Bevenue authorities in Burma. 


CnSnstrol finrreyfl in Dnrma. 


Owing to the nature of the country, the work is much more expensive in 
Burma than in Bengal. TVe have no figui'cs of tho cost per district, but the 
following rates for the work done in 1901-02 apjiear not to give an excessive 
estimate of tho outlay : — 


Ujijicr Surma . — TraverEe stirvcy IIf. 57, CaOnstral survoy Bb. 115 ... Total Hs. 172. 
Soarrr Surma . — Do. 172, do. 20£) ... do 381 


Some simplification has since been introduced into tho procedure but 
where scattered blocks are made over to the Department for smrvey, the cost 
must necessarily he high when worked out on the area actually surveyed in 
detail. Last year we are informed that in one district, whore distant and 
scattered blocks alone had to be surveyed and connected by traverses the 
rate rose to over a rupee an aero. ■ * 


The maintenance of maps and the survey of extensions of cultivation 
(known in Burma as “Supplementary “ survey,) are amongst the most imnort- 
ant of the duties of the Land Bccords Department. Annual surveys of cultiva- 
rton arc requned m Burma for assessment purposes, and the Land BecoII 
Department is more strongly organised for survey work than in any othS 
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UProyince; 'wM^e suitable arrangements^ l>een made to give tbe staff an 

extensive training in aoiual s’u^Ve^ ‘ work. Tlie ijireetor. ol Xiand Records 
kas ' an assistant, "v^ko was^ for^^^ljr a Provincial officer in tbe ' Survey of 
liidia^ and under laim are 32 Superintenderit^, of wjaom 8 are seconded Survey 
of India officers.’ dSeloyv. these’ again is a stro^^ staff of Inspectors and Sur- 
veyors.' B urmaus are employed bo til in the lo w^ grades and as Superinten- 
dents, "and appear to give satisfaction. ' j4.pplication has recently been made to 
increase the staff and improve its prospects, as it is insufficient to cope with 
all tlio work involved in both maintaining existing maps and records, and 
completing the survey of the rapid extensions of cultivation. 

The division of the work of new surypy, between the Imperial establish- 
ment and the. Rand Records staff is made on, the principle, that when 
such surveys are extensive, the work should ordinarily be left to tbe Survey of 
India parties, while the Rand Records Department should limit itself to such 
small extensions as can be undertaken by the regular staff under the supervision 
of the Director aud his A.ssistant.” But in 1889-93 surveys on a very large 
scale were inade by the Rand Records Department over an area of apparently 
soine 6,000 square miles in Xhayetmyo 'and neighbouring districts, survey 
parties being organised on the model of Imperial survey parties, and Burmaii 
surveyors being freely employed. 

’ 66. These accounts show sufficiently foy our. purposes the arrangements. 

made in different Provinces for tbe pro- 
secution and keeping up to date of cadas- 
tral surveys. It does not appear, as far as wo can gather, that any serious de- 
mands are likely to be made on the Survey of India for cadastral work in the 
near future except in Bengal- In Burma the programme of oi'iginal cadastral 
work on an extensive scale, for which alone it is desirable to employ pro- 
fessional parties, vrill be completed in a few. years, and in other Provinces 
such work as remains . to he done, is small in extent or is of a character for 
which the Rocal Government is itself prepared, to arrange independently of 
the Survey of India. 

67. The question of utilizing cadastral maps made in the futm-e for topo- 
couipaTison varioaa of cada^rai graphical purposes js therefore not one 

EOEvDys.-'' ' ' r>- great "importance, but we may 

state our own view briefly regarding the. various systems iu force. Where 
there is a large amouut ' of original survey to he done, where there is no 
question of training a local agency in surveying, and where a continuous 
progranimh of operations can be carried out, uninterrupted by the exigencies of 
settlement, we have no hesitation in saying thg.t the Bengal system is the best. 
It ensrurcs.that the work is up to tbe best professional standards, and it allows 
of tbe gradual perfecting of tbe organisation in all its details, a most important 
matter from the standpoint of economy. It stands to reason that a 
trained establishment, moving on regularly from district to district, must gain a 
facility in execution op the part of subordinates" and an experience of organisa- 
tion on the part of "supervising officers, that are lacking when the greater part 
of the establishment has to he trained, as each new district is taken up. "The 
excellence of the arrangements now made in.Bengal, is ah example of what can 
■fae done, and we think that the z’ates of survey there compare very favourably 
with those of the Daited Provinces and the Punjab, when the exclusion from 
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tlie accotints in these Provinces of tho pay of patwavi-surveyors is tahen intO' 
consideration. It is only, lion-ever, . in Bengal that tho conditions we have 
referred to above apply fnlly ; and while we are decidedly in favour of utiliz- 
ing professional agency in tho supervision of cadastral worh in such conditions, 
wo recognise that circumsfanccs are very different elsewhere, and would leave 
Bocal Governments a free hand in deciding whether to utilise such agency 
or not. 

■With reference to the organisation of Land Kecords Departments, we 
may also state that hy far tho most complete and oflieient, in so far as 
sui'vey worlc is concerned, is that of Burma, and its efficiency is no doubt 
lax-gely due to the extent to which it is oflieered from the Survey of Iixdia. 
Tho Local Government would greatly regret to see this source of suixply 
interfered with. 


58. As regards tho utilization of cadastral work for topographical purposes, 

it hoeu assumed up to quite a 

, recent date that, when surveys were 
conducted on the large scale of 16" to the mile, no further survey operations 
for topogi’aphical, or indeed for any purposes would he required. In the 
Ptmjali, where tlicse maps wei'c made hy non-professional parties, it was 
recognised from the heginning that some slight amount of supplementary 
suiwey was I’eqviisite, hut elsewhere this was not tho cascj in the Dnited 
Provinces from an early date, and in Bengal from the date of commence- 
ment of cadastral work, reductions of tho professionally prepai’ed maps on 
tho 10" scale were used for tho preixaration of standai’d shoots without any 
fxxrther examination in the fichl. The experience of Burma scorns to have 
first originated doubts on tho subject, and these were confix-mod when it 
became possible to compare cadastx-al compilations with pi'cvions topograph- 
ical surveys of one and the same tract as in tho district of jileorut. Tho 
course was then adopted of publishing maps reduced from oadastral 
surveys as preliminary editions,” the production of a final edition 
being indefinitely postponed. Wo do not find it possible to lay down 
definitely any criterion hy wliich to determine the stage at which a 
cadastrally prepared map is of so little use to the topoginphical sur- 
veyor* that it is superfluous to go to the cost of making a reduction, and 
wc can only indicate in general terms the advantages and disadvantages of 
relying on cadastral maps. It will ho understood that, even if no direct use 
can he made of cadastral maps, the fact that an accurate traverse sxxiwcy has 
been made, will always he of material assistance to the topographer owin'^ to 
tho number of fixed points wliicli it gives liim for his work. 


Adraii* c£ raoVLa:? 


catlostnl xaap?* 


(1) JEconomy. 


59. Tho advantages of using reduc- 
tions fi'om cadastral maps are two — 


When a cadastral survey has been made, (tho cost of making it is for our 
proEGut purposes irrelevant,) tho fxxrther process of reducing the results and 
combining them into a 1" map in level districts is very cheap. Maior 
Crichton m Bengal puts the cost at Rs. 2-3 per square mileiu a well- organised 
esmhhshment and does not think it should in any case exceed Rs. 3-9. 
Captain Cohlstrcanx’s calculations point to Rs. 3 as a fair rate in the United 
Provxaces and Captam Tandy gives Rs. 2-6 for the Puniab. In fiat level 
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country the details on these reduced maps reqixii'o little further correction ; 
and it-5s in sucli a country that an original topographical survey is apt to be 
expensive owing to the ditTioultj- o£ working merely from triangulated points 
and the conseqxiont necessity of traversing. At the outside, allowing for a 
very careful supplementary survey, it should bo ijossiblc to produce a map 
on tho X" or 2’' scale at. a cost not exceeding Us. 15 per square mile, and 
jirobahly much less, whereas an original 2" survey would cost considorahly 
more. 


(2) J'ttlocss of tjcfatl. 


It is admitted on all hands that a majx on tho 1" scale prepared hy 
reduction from any reasonably good survey on tho IG" scale is hotter than 
one prepared from direct, survey on the 2" scale ; and much hotter than one 
prepared from a 1" survey. All tho ofllcoi-s wo have met, who were using 
cadastral reductions, considered that tlteir woi'k was l)oth facilitated and 
imj^rovod ; Tmt one important point to ho remembered is that it i.s impossible 
for any oomnilcr to know from a cadastral map which aro the featxircs of 
primary importance to bo shown on the final topographical map. X'he addi- 
tional work required wc have already indicated in our definition of Supple- 
mentary Survey.” 


taaVisff ti«? cf vaxjt*. 


CO. Against these adv.antages have to 
he set various drawhaclcs — 


(1) Xficot>tj}tele»cs3t which is of two lands — 

(<i) General . — Cadastral surveys <io not extend beyond the houndni'ics 
of some administrative unit — usnnlly tho district. lEvery sheet, 
through which tho boundary of the district passes, has an \msur- 
veyed portion ; cither this must ho filled up from old matcidal 
if tho adjoining tlistriet has been proviotxsly surveyed, or a topo- 
graphical survey jnust ho carried out ui> to the margin of tho 
sheet — a very serious task in many oases, — or the sheet must re- 
main blank till some indefinite time, when the adjoining district 
is surveyed. It is impossible fully to realise the force of this 
ol)jcction witbout considerable experience of tbe almost liopcless 
state of incompleteness of many of tho standard sheets compiled 
from revenue or cadastral surveys. 

(&) Special . — Cadastral surveys do not ncccssaidly extend beyond tho 
cuUurublo area. Hilly country, for instance, may bo marked as 
such — "Hill ” or “ 2?nliar ” — in the middle of n blank space, with 
various streams flowing from i^t, the cai-licr course of whioli is 
not delineated. In older tinies ravines and otlior rough grovind 
wore often omitted. TIjo supplementary surveyor must make 
a now surrey of tlicsc, and, if they aro extensiro, it is as easy and 
cheap for him to survey the whole gi'ound as to use tho cadastral 
map in his operations, 

(2) Dclayj in puhlicaiion . — This again is of two kinds. To some extent 
delay is inovitahlo. In some Provinces each village takes two years to survey, 
and a further time must olnii.so before the cadastral maps can ho made over to 

. tho topographci*. In Bengal tho maps are not made over till revised hy tho 
settlement authorities, hut it is hoped to avoid this objection and to oxiicdito 
^.Tle work. Morn sorioua is the delay that ought to be provcntiblo, but thsTt 
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seems at present to "be incidental to tbe system. The delays in the Punjab 
liave been, referred to frequently ; in Bengal some topograpliical maps wore 
issued 15 years after tbe cadastral surrey bad been made ; in. tbe "United Pro- 
rinees tbe Superintendent tells us that it. •svill talce bis Drawing Office five 
years to overtake tbe arrears. This delay may be a mere defect of Bystem, 
but as it is universal, we must take it into account, 

(3) Distinctive nature of the ttoo classes of szirvet/. — -Lastly, there is 
tbe fact that tbe revenue or cadastral surveyor has not tbe same eye for tbe 
physical features of the country as tbe trained topographer. This point 
may be best illustrated by quoting tbe remarks of Dr. Stein, tbe explorer. 
Dealing with Trans -frontier sheets, which include portions of British 
districts, be says ; — 

“ I can recogoiso a considerable snperioritj' as regards avnploncss and. accuracy o£ 
topographical detail in those portions w-hioh have hecn surveyed hy Officers o£ the Survey 
Pepartmont o£ India during the Frontier expeditions £rom 1895 to 1898. 1 can trace the 

Enporiority o£ these surveys, c.y., to portions o£ theFcshawar District mapped on the basis o£ 
revenue surveys, not merely in the more careful delineation of the natural features of the 
ground (hill slopc-s, stroatns, etc.), hut also in the marhing of inhabited sites and minor 
lines of communication. Considering that the timo and opportunities available for correct 
surveying during those expeditions, were far more limited than in the case of the old District 
Survey over adjoining ground inside tho border, X can attribute the supei-iorifcy of those 
trans-border surreys only to lire fact of tlio true purposes of a topographical sxxtvoy having 
boon more carefully kept in view in their case.” 


This drawback is of comparatively little importance in tbe plains of Upper 
India, but olsowboro it affects tbe maps detrimentally. 

61. "We have clearly indicated in our programme of operations, aud in tbo 

AsalslnDco te be tlerircd from cdastrnl maps irt map** attacllCCl tO OUT VCpOrt, tbO CXtcUt to 

the toposmpbieal revision. wifich WO considor that cadastral maps 

■will bo of assistance in the revision of tbe topographical maps of tbo country. 
In tbe greater part of tlie plains of Upper India "wo ai’e of opinion that tbe 
cadastral maps will be of tho greatest use, and that a sbglit and inexpensive 
examination of tbo reduced maps in tbe field should suffice to allow of tlie 
production of excellent topographical maps- But in tho rest of tbe 
country tbo maps cannot bo used in tbe same simple fashion, and it must bo 
• left to tbe Surveyor-General to say bow far in each case and in what manner 
they can best be utilized. As to tbo utilization of tbo professional agency 
employed in supervising tbo preparation of cadastral maps for tbo main- 
tcnancc of topograpliical maps, tbe qnc.stion is not likely to arise under our 
proposals, as wc do not contemplate any intermediate arrangement for revising 
such maps. 

02. Brom tbo account given above it will appear that cadastral surveys 
c<,Mrx.icfc,a..«imi,arvov,. * in almost cvory ease conducted at 

tlio expense of Local Governments, that 
the programme is always, oven if carried ont by the Survey of India, control- 
led by tbo Local Government, and that in most oases tbe surveys are executed 
by local agencies entirely independent of tlie Department. TVe are in favour 
of maintaining tbe most complete measure of decentralisation in the conduct 
of such surveys subject to tbe following remarks. 

G3. It is essential that all cadastral surveys should be accurately and scienti- - 
vty,'' raJufrai ,ar- ficaUy Connected with tbe geodetic survey 

of Indio, and we are in complete a^ree- 
ment with tbe orders issued by tbe Government of India in 1882 'that 


• ot>poj 


IIS. Proriacisl maps will bo foaad in StoUon I of Port II oi tig Hcpori. 
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•catlnstral surveys slioiilcl bo in-ccedcd by a sboloton, or as it is now called a 
traverse survey, made by a professional agency. TPo tbink that tbis principle 
sliould be insisted on ; . its non-observance at tbo outset in tbo Punjab bas 
led to considerable ditnculty in tbo compilation of topograpliical maps in that 
province ; and is amongst t.lio cansos of tlic delays in mapping, of wbicb 
complaint bas boon made. The Survey Department sboiild, wo tliink, supply 
the necessary ofTicers for making tbe traverse. Por tbo detail survey we 
tbink that Docal Governments should have eoinplcto control of the arrange- 
ments, whether the work is nndortaken by Survey of India parties, or is 
carried out under xnofcssional advico- or not. Tbo system followed in 
Dcngal, where a strong staff of Imperial and Provincial officers is employed 
under the general control of tbe Docal Govommont, is, wo tbink, admirably 
ndnplod to extensive progi'.’vmmos of cadastral work. Under existing arrange- 
ments, liovrovor, no officers of tbo Imperial Department can bo employed 
on tlic cadastral work of Docal Governments without weakening tbo cadro 
available for lopograpbioal work and interfering with tbo topographical 
programino, as tbcir places arc not. filled up. Tlie requirements of cadastral 
work are uncertain ; in tbo future tlioy will probably be limited outside 
Dcngal, and wo would not suggest that any additional officers should be added 
to tbo cadre so as to be available for such work, if wanted. Put we think that 
all api>ointmcnts made for tbis work, wbetbor of Imperial or Provincial Officers, 
should bo treated as outside tbo regular c.adro, and tbo Survcyor-Gcnoml should 
be authorised to cmiiloy other officers in place of those deputed. If, owing 
•to the return of the latter, tbo cadro should be over strength, tbo excess 
would bo but temporary, as vacancies could bo absorbed ou tbo earliest 
•opportunity. 


of BrxfTfv cf Icilla cfCccr* frr w<rV. 


Of. It baa been sxiggostcd to us that too long a course of service under a 

Irocal Government, free from tlic dis- 
cii>lino of tlio Department, is apt to lead, 
in tbo ca.se of Provincial officers, to some falling oft from tbo high standard 
of professional acenraoy insisted on by the Survey of India. To meet tbis 
difficulty it conld bo arranged ibat after a definite time such officers sliotUd 
oitbor return to ordijiary departmental work or lose tbeir lien on the Depart- 
ment altogetber. Such arrangements liavo not been uncommon in tbo past, and 
the prospect of obtaining employment under laacal Governments is lilcoly to 
add to tlic attractions of tbe Department for candidates, ilany officers, wlio 
arc unable to stand Ibc strain and exposure of lopograpbioal work, arc often 
perfectly suited for tlio conduct of c.adastral operations. ”Wliilo wo tbink that 
Docal Governments would be well advised to employ jirofcssioual survey officers 
to train tbcir establishments and suporviso cadastral woi*k, and tliat the Survey 
of India sltould endeavour, as far as its rcsouroJs admit, to meet demands for 
such officers, wo do not recommend any liard and fast rule in tbo matter. Tbo 
Docal Governments arc ihemsolvcs tbo best judges ■wbetbor in tbe cirenm- 
Btanccs with -wbicb they Itavo to deal, it is or is not advisable to employ pro- 
fessional assistance, if it can -bo made available, in tlicir cadastral and Land 
Pccords work. 


all 


cadastral operations should, we tbink, as a matter 
of principle, bo borne by tbo Local Gov- 
ernment concerned, from tbo traverso to 
-tbo preparation of snob compilations from tbo cadastral maps as are required 


65. The expense of 

Kxpcnilitoro on »tirrcy*. 
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fov local purfioses. We recogmsfe tliat o-o-ing to tlie linancial j ai’rangem^te 
made vritli ^Local Govormnonts, it may nob be possible to give immedmte 
effect to 'tbis principle, but its adoption would' serve to marie 'tbo point atwhicli 
a distinction can best bo drawn between — (1) maps required for > purely 
local purposes ; and (2) topographical maps required for general purpos^. 
Por tbo latter the Imperial Department should be entirely responsible, and 
tbe expenditure on wbat we call supplementary survey should he tahen as'a . 
charge to Imperial Dunds. It is anomalous, under existing arrangements, to 
take only one instance, that the whole of the charges incurred on No. 7 Party 
in Burma should he debited totho Bocal 'Government, while ’ the outlay on tlie 
Drawing Offico in the Dnitod Provinces, where reductions of cadastral maps orb 
made, should ho an Imperial charge. It should always bo open to tlie Surveyor- 
General to bring to tbe notice of the Government of India eases in which tlie 
basis of a cadastral survey is not a scientific oue, and, where officers of 'tlio- 
Survey of India are employed, they should he responsible to him for the pro- 
fessional accuraoy of the work. But apart from this the arrangements should 
he completely decentralised and the Iiooal Governments have full control both 
of the budget and the programme. 

G6. We have been asked to report on the degree of accuracy desirable in 

Stanilard oE accuracy oE cadastral and top ograpUtc- cach claSS of SUrVCy. Ou thiS point WB 

consider that whatever is shown on a map 
should be shown accurately ; and tbat in no case should anything bo- 
shown on a map issued by the Survey of India, for tbo accuracy of which it is 
not prepared to make itself responsible. It may be, however, that by accuracy 
is meant fulness of detail, and we would leave it to Bocal Governments to 
determine in the case of cadastral maps to what extent the survey' of details 
is to be carried. Por example there is no necessity, unless the Bocal Gbrornment 
so desire, that local survey ageucics, such as patwaris, should bo obliged to survey 
ravines or bills when the mere indication of their position oa the map would' 
suffice for all revenue purposes. 


C7. A sejiarate Porest Survey Branch under the administration of the 

Porest Department was Sxst started in 
or .snrvcji. 1872, and in 1873, in order that its work 

might bo available for geographical purposes, it was brought under tbe 
general control of the Survey Department (exercised temporarily through the 
Suporintondont of Trigonometrical Surveys). Apart from the surveys carried 
out by this Special Brnncb, some forest surveys wore executed by the Imperial 
Department and others by local Porest oCfioials. Orders as to the class of 
work to bo undertaken and as to the adjustment of its cost were issued in 
1888,* and were supplemented or explained in further orders issued from time 
lo time. In 1899, when there were four parties engaged in forest work, three 
of which were directly under the Surveyor- General and one under the 
Inspcotor-Goncrnl of Porcsts, it was decided to amalgamate them and place 
thorn all under the Superintendent of Porest Surveys. In tho following year 
an officer of the Survey of India was appointed to that post, and in 190-i 
the whole establishment for forest surveys became an integral part of tho 
Survey of India, and it was laid down that its charges should be debited as 


• Uci-caaC! End AgTlcnltnral Depattmeat Circolar Ko. JO-F., dated 2nd July 18SS. 
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follows : — 30 per cent, to tlie Survey of India in consideration of tlie topo- 
giviphical value of tlic work, and. 70 per cent, to tlie ITorest Dejiartment. 

.GS. The ordinary scale of forest maps is 4i" to the mile, but larger maps 

Ecnic of «urvoj-.. times been asked .for by tbo 

ITorcst Department, and tbo scale lias 
been tbo subject of considerable discussion. In Bombay maps on tbe 16" 
and S" scales are still occasionally prepared, tliougli all otber Provinces are 
now content witb d- " maps. ITo saw some reason to doubt wbetber even tbis 
scale 'was always necessary, and we tberefore made enquiries on tbe subject. 
Tlio Doai'd of Bovenuo in jMadras and the senior Gonsorvator in Bombay 
arc strongly in favour* of tlie retention of tlie d" scale, as a smaller scale would 
not, they consider, meet their rcquireinonis. On tbe otber band in Burma we 
have evidence that Porost officers in some cases actually prefer tbe smaller 
scale majis, and tbe Inspect or-Qcnoral, wlio lias bad personal oxi>ei*icnee of 
that Province, lias informed us that d" maps are iirobably not actually neces- 
sary^ for more tban one-Cftb of tbe area still left for survey ; and that for 
the remainder tbo 1" maps will bo preferable. Tbe Itioutonant-Governor of 
Burma also attaches moro importance to pushing on tbe topographical 
survey of tbo country on tbo 1" scale tban to tbo pro^dsion of d" maps of 
forest areas. In Bengal a d" map ajipeai's to bo considei*ed advisable. 


69, Tbe following approximate statement of tbo areas likely to require 
^ . . survey for the Porest Department after* 

tbe end of tbo present field season has 
boon given ns by tbo Suiicrintondcnt of Porest Surveys. It must be remem- 
bered that these areas ai-c always liable to increase ns new forests are 


rosorred : — 





Ptovinct*. 


Ar4^a In i^. miles* 

Prolabto ilnto of comrlction. 

Bombay 


S,200 • 


1008 

^ladras 

... 

3,000 


1000 or 1910 

Assarn 

• • • 

550 *1 



BongsiT 


3,200 

700 

- 

1910 

Borar 




Burma 

... 

5,050 ^ 





35,200 




TS'ben tbis jrrogrammo is completed, tbo Siiperiutondont expects that fur- 
ther demands for d" surveys will bo made, so that it is impossible to fix 
any final date for the completion of forest work rmdor existing arrangements. 
Tlic forest surveys jirovide detailed o.nd admirable topographical maps for the 
difficult country llioy deal witlx ; but tbon* value to tbe counti'y at Jai'go for 
topographical purposes is greatly reduced by tbo extremely scattered cbarac- 
tor of tlie forest blooks with wliicb they deal. I7o separate block is surveyed 
by tbo Survey Department, unless it has an area of at least 10 square miles, 
but even with this limitation, tbo wox*k is of an extremely patchy obaraetoi*, 
and wo tliinlc it a matter for the serious consideration of tbo Govoi'ument of 
India, wbotbor tbe largo expenditure now incurred on forest survey's, amount- 
ing to over three lakhs of rupees a year, cotxld not be more usefully laid out 
with no serious detriment to tbo work of the Poi’ost Department. 
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are oursol'<?’cs very strongly o£ opinion tliat all speoial forest sur- 

vevs should be brouglit to a close as soon 

Rccortunctidations rcsanling fowsfc surreys. . , . .. ^ 2rt{^ 

as possible, lu order to adrait ot tlie con* 
contration of the full strength of the Surrey Department on its topographical 
programme. The surveys in progress are very expensive, and absorb a consider- 
able part of the strength of the Depai-tment. Should they bo stopped, a large 
number of surveyors will be available for topograpbieal worlc at ouco ; while i: 
they are continued on the present scale, not only will the total expenditure of tli( 
Dejiartment he much increased, but there will bo much greater delay in Organis 
ing the parties required to carry out tlio toxiograpbical programme. Shdub 
the Government of India, however, be unable to accept our recommendation, w 
would suggest that the present method of adjusting the cost of such survey 
should be simplified and the following principles he ohsorved : — 


(1) The cost of all surveys of forests, executed on a scale not exceeding 2 
to the mile in the course of the ordinary topographical programme 
should he borne by Imperial revenues as part of the genei’^ 
topographical survey of the country. If it is so desired, a skeloto 
houndai'y survey of forest hlochs, on tho scale of 4 /' to the mi] 
should be supplied by the same agency and at the same expense, 


(2) The cost of all surveys of forests on a larger scale than B"' to tli 
mile, or made to meet the requirements of the Forest Dcpartinen 
othorsviso than in tlie course of tho topographical xirogrammi 
shordd be ohai'gcd entirely to the Forest Department. 

71. The perusal of any of the Survey Deports will alford instances of tl 

diversion of jJart of the strength of partii 
Mtinicipav ana cnutoKoicat stitTcj?. for the survoy of citics, towns or cantoj 

noents, places often of very little impor 
ance. It is most undesirable that worlr of this description should he allowc 
to mtorfero with tho continuous execution of the topographical programme, ar 
wc think that it should for the present bo entirely excluded from the woi'k < 
tho Department. The operations are of a character that can be undertaken b 
surveyors of tho Public or Military "Works Department, or by those of tl 
Dand Decords Department, or by retired officers, and wc recommend that in a 
cases tlio local bodies concerned bo left to malco tbeir own arrangements, an 
the Survey Department bo not called on for eitlior the personnel or tl 
expenditure involved. Exceptions to this rule, whore unavoidable, can alwaj 
bo made by the Government of India ; but wo think that the Survey of Ind: 
should not, without orders from that Government, undertake any largo sea! 
town or cantonment survey. 



CHAi?TER VI. 

Hevision of t-lie Topograpliical maps of India. 

72. In. cx'iticising tlie esisting- 'Topograpliieal liiaps of India ifc is necessary 

id make a brief allusion to their earlier 
rroiitintiary. gcncsis £infl_ history — a history ivhich in 

-Some respects ’svo consider an unfortunate one. "We have already at the 
beginning of Chapter H indicated genctaUy the marked differonco hetweeh. 
ilio conditions nnder u'hich tbo trigonometrical and the topogi'aphioal surveys 
of India were carried on. Uut it is convenient that in this place Tve 
should explain more precisely what a fatal influence that difference has ex- 
ercised upon the toptigrapliical maps of India down even to the present 
time. 

73 . Iiiko the maps of all modem nations those maps are dependent upon a 
ConccniraCon of rtrcDEth in ti.c mrij- period of Gcodctio systcm of triangulation. The 

the survey. liistory of that triangulation forms an 

episode in the history of Indian science and Indian topography, of which all 
Indian public scirvauts and especially all Survey offleers should ho proud. It is 
an example of concentration, energy, and persistence in the face of a tropical 
climate, physical obstacles, and pestilential tracts of country, extending over 
more than two generations, which has never been surpassed, if indeed it has been 
eqnallod, in the records cither of surveying or of science genorally. 17 or were 
the conduct and liberality of tho Indian Governments, beginning with that of 
Madras in 1802, loss admirable in granting funds for this great work. Their 
patience was remarkable. Wo have soon: in tho Historical Chapter that 
some revenue and topographical sm*veys wore carried out as early as from 
lS23' to 1837, but tlio area covered by them was very small compared 
with the- total area of India, and most of thchi did not depend on Liambton’s 
and Everest’s work at all ; so that from 1802 to 1813 the Indian Governments 
wore supplying funds for scientific and geodetic work, with little or no prac- 
tical return in the shape of maps of any kind. This in brief is the history 
of tho first period of tho Indian Survey ; it is tho history of concentration 
with one definite object. 

74 ,, "Wo come now to the second period. It was the period in which 

. j revenue and topographical surveys, es- 

nivision of strenstU in tliC etcoml period. . i-i ... , i it 

pccially tho former, became largely devc- 
lopctf. It may ho said to have begun when Colonel Waugh in 1843 sucoeeded 
Sir George Everest in the combined offices of Surveyor-General and Superin- 
tendent of tlio Trigonometrical Shrvey of India, which the latter had held 
since 1830, and to have continued until Sir Andrew Waugh retired in 1861, 
"W'augti scorns to have had the same predilection for geodetic work as his pre- 
de 6 essors, Lambton and Everest, and to have prosecuted it with equal energy ; 
and this may have been the reasbn thatMaljor Thuillicr was in 1847 appoint- 
ed, under him, Deputy Surveyor-General for Topographical and Eevenne 
Surveys, in addition to the fact that the demand for such surveys was 
increasing. 

It was in this period, namely, between 184-3 and 1861, that what appears 
to ns to have been a fatal stop was taken. Tliis was tbe separation of the 
trigonometrical and topographical and revenue surveys, and the failure 
to introduce a system under which, as soon as a survey of any province or 
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district rras begun, tbat provinco oi* district should for survey purposes be 
treated as a Avliolo instead of by patchwork, and should have its topo- 
graphical sxirvey eomploted, whether by trigonometrical, or- by cadastral, 
or by topograpbical snrveyors, as nearly as possible simultaneonsly. 'Wo will 
suppose tbat a kocal Government bad decided to carry out a revcmxc survey 
of the whole or part of the province. If the full powers had been simulta- 
neously employed, on the survey of the district, of all the surveyors wlio 
were at the disposal of the Government, namely, the trigonometrical 
(it necessary), and the revenue, and the topographical surveyors, it is 
impossible to suppose that a compiletc topographical map' of the district 
could not have been made within- a very shoi-ttime after the cadastral surveys 
had been completed. What was done, under the system of soparntion, on the 
other hand, was that the tragonomctrical branch, being left independent, con- 
fined itself solely to geodetic objects; the revonno survey, being left inde- 
pendent, confined itself solely to the largo scale survey of culturahle patches ; 
and the topographers, also independent, were scattered over the country doing 
separate hits of surveying of their own, and when they did encounter any 
areas which had been surveyed by revenue parties, those revenue surveys 
were found either to be obsolete and useless, or a patclvwork sraall-soale map 
was compiled, lialf of which had been surveyed ten years before. 

75. Thus in tlie second period of the Indian Survey separation or division 
^ ^ ^ \ . . of strength was substituted for tbat con- 

eenfcration wliicli ^"as tlxe rule in llio 
first period. It is useless, and would bo unprofitable, at this distance 
of time, to speculate as to why this false stop was taken, and as to who 
may have been responsible foi' it. SnlBce it to say that its cffcots havo 
continued down to the present day. I?or the first defect in the existing 
1-inch maps of India, which strikes every one who esainiiies them, is that a 
large, if not the larger, number of thorn axe incomplete, that is, they are 
not filled np to tlio shoot lines; that others consist of two or more difforent 
surveys, dating perhaps ton or twelve years apart ; and t7)at others consist of 
more fragments of cadastral surveys scattered over the entire sheet, somo of 
them only one or two square inches in area, which are entirely useless for 
any x’urposo, W^o arc not aware that any other country has ever published 
its topographical maps in so fragmentary a condition. The same anomaly 
occurs in the sheets of the more modern forest surveys : on one sheet there 
may ho of forest work, patches of cadastral work, and patches 

of topographical work, all surveyed at entirely difforent times. 

iNumcrous illustrations of those defects will ho found in the accounts 
winch wo liaro drawn up of tho condition of the maps in each Province or 
State, and of the manner in which they can best, in onr opinion, he brought 
up to date. IVc hare noticed in tho provincial accounts, not only tho state 
of the topogmxdiical maxjs prepared by tho Survey of India, hut the moasures 
taken liy somo Jkical Governments to provide independently the maps or 
plans, required for local administrative purposes. Tlio accounts themselves 
extend to some length and havo therefore been transfcived to Part II of the 
Pex^ort. Here a summary of tbc results will be sufficient. 

70. In kladras thoro are practically no Survey of India maps other than 

the sheets of the jS^tlas of India whieli 
are based on material provided by very 
executed, are now out of date. Tilysore has 


^ ac<^onr.i«of topr^rax'liicsl 

old surveys, and though well 



-an excellent-series' of X" Tna'ps Ijased on surveys' made not muoli over t'wenty 
years ago,' covering i;ho -wliole'nrea of the State and prepared in tlie course of 
a continuous! and systematic 'programme of' operations. Goorg is in tlie same 
position as Madras. ' Tn.Hj'derabad tlie surveys, from wliicU sucli i" maps as 
exist were prepared, began long before the middle of tbe last century, and tbe 
maps afo liopolessly out of date, besides being in otbor respeots.incomplete, and 
tbe same is tb.o case in Berar, tbougU the surveys there were in parts some- 
what more .recent. In Bombaj* tbe 1" maps are xiractically complete for the 
whole Presidency and the Native States adjoining it ; hut being based on sur- 
veys of varying dates by different parties they are less regular than the maps 
-of 3dysore ; and they arc also, oscept in the Southern Mabratta country, more 
out of date. The survey of Siud has been undertakcu in recent years, and is 
now nearly complete. In Rajputana a largo tract of country has never been 
surveyed, and in tbe rest of the States there and in Central India tbe maps, 
though fairly complete,* are out of date. In the Punjab and ISTorth- VV est Pron- 
tier Province the 1" maps, except in a very few districts, whore compilations 
from cadastral material have recently been prepared, are all much out of date, 
the sheets are in many cases fragmentary, and much cadastral material that 
might have heeu utilized for the preparation of now maps is unused. In the 
United Provinees a few districts have recently been surveyed topographically, 
for a few others good topograpbicnl maps that only require to be brought up 
to date wore prepared about twenty years ago, but for the greater part of the 
Provinces tho maps are based on cadastral or rovonne survey worlc. They are 
cothpilations made in office which have never been tested in the field, and 
■whtcli in some oases are too. much out of date to be of much assis- 
tance in tho preparation of new maps, but tho majority -will, it is believed, 
require nothing more than an inexpensive correction in the field to bring 
them up to date and allow of tho correct delineation of topographical 
features, omitted or 'iuadequately represented by the cadastral surveyors. 
In the Central Provinces large tracts, including three important districts, 
have maps only on the.-J-" scale. Throughout' the rest of the Province, 
except in a few districts where revising parties have recently been at work, 
tho maps are seriously out of date, and tho sheets are in many cases 
fragmentary, one portion having been prepared at one date by a topographical 
party, another at a dilforent date by a revenue party. In Bengal and Assam 
the' maps vary to an extent that defies all attempts at brief description. In 
many cases they are based on surveys sixty years old and are completely out 
of date : almost everywhere, except wlioro ree'ent cadastral material has been 
utilized, the sheets are fragmentary and cannot be published in a complete 
form except by the compilation of the results of surveys of different dates, 
the. material of whioh is as a rule too much out of date to justify the cost 
of the operation. In Burma surveys are hoing actively pushed on on a con- 
tinuous programme, and the new maps prepared there are thoroughly satis- 
factory, but the greater part of tho country has still to he surveyed, and 
some of tho older maps are already getting- out of date. 


TrkbTxlar statement oE cilimctcil co»t of rcVitlon. 


77, Tho results of our examination of tho state of tbe maps in each 

Province, and of the character and 
cost, as conditionally estimated by the 
■"Surveyor- General, of the measures necessary to produce or bring up to date a 
■modern topographical map on tho soalo of 1" to the mile, for the 'whole 

•4 



d2 


country arc shoTvn in tabular form in tbe following statement and aro- 
illustrated in tbo accompanying maps. Tbe cost-rates bore given are 
tbosc given in liieutenant- Colonel I»onge’s note (Appendix A) and adopt- 
ed in tbe provincial sections in Part II of tbe report, and tbey are 
subject to a very imjjortant qualification. Tbey represent merely tbe cost 
at wbicb tbe Surveyor-General estimates that tbe work could he carried out 
by thoroughly trained and organised parties working nnintemiptedly on a 
continuous programme ; and they do not allow for' tbe greater expensiveness 
of tbe work wbilo surveyors are being trained and parties organised. Tbe 
estimate represents tbe minimum cost at whicb tbe work might be done, 
and as we arc anxiotrs to avoid any nuder'-estimating, we base onr final pro- 
posal on a bigber figure : — 


rrtJTincc. 

Class ol surrey. 


- 

Area. * 

Hate ptr square 
mile, and acalc* of 
satTej. 

KsUmated cost. 





Square xailos. 


JSs. 

Es. 


Snrvcy 

— 

... 

' 27,000 

(2'y 

40 

10,80.000 


Rc-sutvcy ,,, 


... 

105,200 

(20 

30 

33,40,000 










Bcvision ... 

... 

— 

16.503 

(2’) 

5 

82,600 

- 


Total 

... 

351,700 

... 


44,08,600 

jMyeore ... 

Revision ••• 

•«« 

• •• 

20,400 

(10 

12 

3,52,800- 

Coore ... 

Sarrej- 

« •« 

... 

l.COO 

a") 

30 

48,000 

HyaeraTjail ... 

Snrvcj 


... 

82,700 

(2’> 

30 

24,83,000 

13ctar 

Surrey 


... 

17,700 

(S’) 

80 

6,33,000 

' 

Surrey 

... 

... 

23,800 

(2’J 

30 

6,99,00O~) 

Contrftl PrOTJnccs - 

Tlc-surrcy •«. 

... 

... 

80,000 

(sq 

IS 

1 

34,60,800 }■- 


jlfot requiring immediate revision 

... 

12,000 

... 


1 

J 

V. 


Total 

... 

115,900 

... 


23,49,800 

Botntar and J 

Sorrey 

.«« 

... 

2,700 

C2'J 

12 

32,400 

Baroda. | 

Itovisiou 

... 

... 

141,100 

(2') 

12 

36,03,200 



Total 

... 

243,800 

... 


17,25,000 

Sind ...r 

Snrroy ... 

... 



(n 

15 

2,71,600 

1 

itevision ,,, 

... 


34,900 

’(i*) 

2 

60,800 



Total 

... 

53,000 



3,41,300 

Batuclnstan 

Surrey ,,, 



r 31,200 

(3”) 

75* 

23,44,500 





t 03,300 

O*) 

40 

39,32,000 


Kot requiring immediate revision 

... 

2,740 

... 


... 



T’otal 

— 

133,300 



02,76,500 

CfTitral ludia and 4 

Snrvoy 

... 

... 

62,400 

a*> 

15 

7,60,000 

Bajputana, 

Bo^surrey... 

... 

... 

156,600 

(2’J 

SO 

46,98,000 



Total 

... 

200,000 

... 


61,84,000 




iho 

j*e 
























43 


PrQTincc. 


PoDjal? 


N’ortli-*V%'’est Pron 
tier Province. 


ETashmir 


h 


ron* ^ 


CTnited Provinces 


Bengal 


‘Assam 


...-5 

I 

L 


Bnrma 


Andamans 


r 

I 

-! 

I 

L 


Class of eorvcy. 


Survej- ... 

lie-snrrej* 

Supplementarj’ ... ,, 

Kevision 

Not requiring imined.iate revision 
Total 

Survey — Tribal area ... 
Be-sxirvey ... 

Total 

Survey ... 

Survey ... ... 

Be-survey 

Supplementary ... 

Eevifiion ,,, 

Not requiring immediate revision 
Total 

Survey ... 

Re-survoy ,,, 

Supplementary 
Total 

Survey 

Re-survey ... 

Supplementary 
Not requiring immediate revision 
Total 

Survey 

Be-survey ... , ... 

Supplementary * 

Not requiring immediate revision 


i 


Total 


Surrey 


Square miles. 

e.ooo 

12.SO? 

<14,100 

14,500 

24,600 
31 ,600* 


133,700 


25,OOOt 

13,700 


38,700 


80,900 

4.200 

(hills) 13,700 
(plains) 19,400 

43,300 
19,800 
6,800 


lI2,2rO 


26,400 

49,700 

120,300 


106,400 


38,2CO 

21,500 

9.400 

2,2CO 


71,300 


141,500 

2,700 

29.700 

83,300 


267.200 


3,100 


Rate per square mile, 

and scale of sntrej-. 


Ks. 

(1“) 40 
(2") 45 

15 
lO 


} ( 2 ") { 

(2 ” and 1'^ lO 


(3”) 45 


} 


( 1 ") 

d") 

( 1 ") 

( 2 ") 


30 

30 

30 

25 


( 3 ') 12 


(2") 40 

(2") 3S 

( 2 ") 10 

«»• 

(1”) 40 

(1") 30 

( 1 ") 20 


(1*) 40 

(1') 30 

(1"J 20 


d’) 40 


JEIstfmatcd cost. 


Es. 

2,40,C05 

6.30.500 

6.61.500 
1.45,OCO 

2,46,000 

05,000 


19.68.000 


6,16,500 


6.16,600 


24,27,000 

1,26,000 

4.11.000 

4.85.000 

S.17,200 


18,39,200 


10 . 66,000 
i7, 39,500 
12,03.000 


39,98,600 


15,28,000 

6.45.000 

1 . 88.000 


23,01,000 


56,60,000 

81,000 

6,94,000 


63,33,000 


1.34,000 


* Grand total for all India. 

- 

Cla^s o£ survey. 

Area. 

Estimated cost. 

Survey 

Re-survey ... ... ... ... 

Supplementary 

Revision ... - ... 

Not requiring immediate revision ... 

Su^oy Tribal area N.-W. 3?. R. ... ... 

Square miles. 
655,360 
479,0011 
266,300 
266,300 
138,640 
25,000 

Rs. 

. 2,33,66,400 
1,89,53,300 
33,71,100 
26,81,900 
95,000 

Gkaitd Totai. 

1,830,600 

• 

4,34,67,700 


* Hut for 19,000 square miles in the IZoufrifk, etc-, hills, a proTision of Es. 5 per square mile must be made to brinsr 
out 1" maps. 

i* Au estimate of the cost of eurvevincr the tribal area iu the Horth-tVe-st Krontier Province can obvionsly not bo 
givou. 



























78. The -total nrea, for the rnapping which provision has to ho made in the 

immediate, fntnre, if a complete programme 
Erpcnditurc required for revision. couidtry is to bc tlrown n^p, IS accortl- 

iurr to these figures 1,685,060 square miles, and the estimated cost of the oper- 
ations is Rs. 4^31,70,000 which gives a rate o£ Rs. 26 per square mile for work 
of all kinds that is done bj* the surrey parties. That is to say, the estimate is 
intended, to include the cost of all operations up to the time at which the fair 
drawn maps .are sent to the reproducing office for publication, but for the 
reasons given in the prerious paragraph some addition requires to he made to 
it, and we have decided to accept, for the purposes of our recommendations, a 
higher estimate oE Rs. 5,62,50,000 which will he referred to in the next 
chapter. "Vre have now to decide whether the Grovernment should he advised 
to \mdertake this expenditure for survey and drawing work apart from addi- 
tional charges for reproduction and administrative supervision, and, if so, over 
what period it should be spread. 


79. On the first point we have no hesitation in recommending that the 

work should be undertaken. The expen- 
for incurring tuu«pend!turc. diture whichthc Government of India 


has incurred on its maps in the past has heen enormous, but the value of the 
work done is rapidly being lost owing to what we cannot but regard as the 
unfortunate policy of recent years. Already over the greater part of India 
there arc no topograjiliieal maps with any pretensions to heing up to date, and 
year hy year the area is increasing in w-hioh revision oi’ resurvey is urgently 
called for. The great and sucoassful efforts made hy General Thuillier to 
complete the preliminary mapping of the country appear indeed to have 
had an unfortunate effect upon the future operations of the Department. 
The impression that tlio Survey had pr*actically done its work gained ground, 
and it is common knowledge that in a time of financial stress there was a 
danger of 'the Department heing broken, up, unless woi*k other than tojJO- 
gvapbical surveys was found for it. Its energies wore therefore diverted to 
cadastral and forest surveys which were differentiated from topographical 
work as being remunerative, and which had, at all events, the advantage of 
removing expenditure from Imperial to Rrovincial funds. It is not surpris- 
ing that in tliese circumstances the Department itself based even its topograph- 
icixl programme to some extent on the expressed wishes of local authorities 
rather than on auj" well considered scheme of the requirements of the country 
at large. Only in this way can wo explain the fact that topographical 
parties should have been employed on such partial surveys as were carried 
nut with great difficulty and at great expense of the tin-mines district in 
iMergui and of the remote hills of Dushai, when the districts of Allahabad 
and Gawnporewerc absolutely without modern maps. Rrom a topographical 
point of view the policy has certainly not hecn economical, and we are strongly 
disposed to ^think that it has been wasteful in every sense. Elaborate 
forest surveys have been made on the 4" scale without, so far as we can 
ascertain, sufficient enquiry in every case whether they were necessary. "Wo 
have now the evidence of the Inspector-General that a 1 ." survey would in 
many cases bo quite sufiieient for his purposes, and yet unless definite orders 
on the subject, arc issued, it appears probable that all forests will be surveyed 
on the 4 sc.ale as a mere matter of course. Tbe forest blocks are so scattered 
bat it IB only m rare cases that their surreys have been actually used in the 
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compilation of topographical mups, though they are all intended to he so used, 
at some iudelinite date. ' - 

The case of cadastral inapo is somewhat difTorent, but hero also wo are 
disposed to thiiilc that the expenditure might have hocn more usofnlly in- 
curred. If a cadastral survey is necessary over a large area, as in IBensal 
at present, we do not consider that it can ho caivied ont more economically 
than by the Survey Department, ^rhilo the results arc of course immeasurably 
stiporior to any attainable by the nso of local agency. But it docs not neces- 
sarily follow that ibis is Ibo caso %vl»en survey parties liavc to be moved about 
to imdertalcc the worlc iu distant districts as the time for settlement ap- 
proaches, and wo arc impressed by the fact tliat in tlie Dnitcd Provinces, which 
has had more experience of professional cadastral ■^vorlc: than any other part of 
India, it is now found suthoient for revenue purposes to hase assessments on 
tlio old unprofessional village majjs, and not to incur the expense of a new 
professional survey. Jfor topographical purposes the cadastral maps have 
been more valuable than the forest maps, as they cover larger continuous areas, 
but their value for this xmrpose is in no way proportionate to their cost, and 
tlio attemY>ts to maho iiso of them are among the causes of tlie patcb-worlc 
wliicb lias brouglit the maps of flic country into tlioir present disorganised 
condition. 

SO. Tlie evidence wliicli ivc have received ns to the extent to which the 

r.cinirvmrnt. <,r PcraTtmcui,. tvliscncc of good maps is felt varies greatly 

raiiitnxj- n>ia rnUic wort*. jn character. ITor many purposes of 

civil administration the ahsolutely essential minimum is rather a plan than a 
map — something which shall show the boundaries of all administrative units 
from the village tipwnrcl.s, shall indicate the moans of commnnication, and shall 
sliow or leave room for the insertion of the position of tahsils, polico stations, 
schools and other information necessary to the District Ofliccr. Consequently 
we find many cases in provinces v.dlhout good maps tvlioro ofiiccrs express 
their ability to dispense with them : oi- show from their replies that they at- 
tach little importance to their provision. Some indeed prefer the rough maps 
issued by the local a iil.ltorities to tliosc of the Survey Department as being 
more convenient for their purposes, and in some provinces it is only the excep- 
tional ofiiccr wlio tabes the tvoulile to jirovide himself with a good map. But 
we lind that, the better tlio Surv^Jj'" maps are, the more are they used, and it 
is where the maps arc best that we have received the most intelligent sugges- 
tions for their further imi>rorcmcnf, 

ITrom officers of tho Bublio 'Worbs Department of all classes wo have 
received the most ct^ivincing evidonco of tho value of tho maps of tho Surv^cy 
Dcpaidmcnt, and indeed of their absolute necessity. In tho Railway and Irriga- 
tion Brandies especially tho maps are in constant use, and wo have been told 
over and over again that they aro indisponsablo. In tbo Dorcst Department 
tbe case is tbo same, but for tho convenience of that department special ar- 
rangement s at a great cost liave hcon made. “Wo can see no reason why tlio 
requirements of other departments and of the public should not he equally 
considered, and these can be met only by tlio issue oC^uniform maps for the 
country as a wholo. 

Bor military purposes the necessity of accurate maps of any ground 
over wbioh troops may at any time bo called to operate hardly requires to be 
stated j and tbo condition, of almost all tho existing maps is absolutely 
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in'siifficionfc for military purposes. To talce one instanpe, and a very important 
one, tlie maps of the country round Pcsliavrar are TTorse than useless for the 
guiflanco of troops on the ground. IJoads are shown that do not exist ; roads 
tliat exist are not shown ; the difTci'ent classes of roads are not distinguished ; 
canals for the most pa.rt are couspiicuously ahseut, and there are other 
defects which have been pointed out in detail. 


SI. Apart from the special requirements of ditloront dcpaidanents of the 

Pr=.Ti.;on ot ncc»«tc map. an imporirint function administmtiou , we thiuk it is hardly likely 
t Gov.tmncnt, to bo disputed that tlio provision of 

acourale maps is one of the functions wiiicli every Government must under- 
take, and we quote the following remarks from a Bulletin issued at Wasliiug- 
ton in 1901 on “The United States Geological Survey ” : — 


Tbo uEC^ of topographic maps arc many. For the purposes of the National Government 
and the State they are invnluahlc, as they furnish data from which maj’- bo determined the 
value of projects for highway- improvement, for railways, for city watcr-snpply and seworanre, 
and for the suh-division into eounties, townships, etc., etc. Ihcy servo the militar3’' 
dcXKvrtroetils of the (iovernment in locating encampment grounds, in planning practice or 
actual ojacrations in the field, and, daring war, in indicating the precise situations of ravines, 
ditches, buildings, etc. The Post Oflice Department utilizes them in considering allproblemG 
connected with the obangieg of mail routes. * ^ * As the outlines of wooded areas 

are to be indicated on those maps, National and State Foresters will find them invaluable .as a 
base for elassifj-ing the wood lands, and recording the nature and cjuantity of the various 
trees and tbo rehation of the wooded areas toliighwaj-s of transportation, as railways, streams, 
etc. These maps arc of course essential to detailed geologic studies and to investigations 
concerning mineral resources, w.ater-powor and land reclamation. 


A good topographia map renders nnnceossary a special survey for each now need. Prior 
to the CJcistoner of such maps every- oitj- was obliged to spend largo sams in w.ator-siipply 
stirvoj-s. At f.ir lass cost tho topographic map shows not only those important local features, 
hnt also the relations between tho artificial foature.s in the immediate neighbouthood, and 
the toi>ographj- and cnlturc of the surrounding c..nntr3', and thus broadens the scope of every 
such invcatigatioii.” 


82. With these Tcmavhs we fully agree, anQ if they are aecopted as 
. , , , , , , r . stating a sound i>rincinIo in regard to a 

l*rc8Ciit tiot Uiaccuratc, but cut of tlntc,. ^ ^ ^ 

new survey, they seem to us to ap^Jly 
still more strongly to^ tho necessity for keeping up to date tho vvorlc 
dono hy our predecessors before the stress of financial difEculties led to 
its curtailment. There is hardly avry part of ludia that has not been sur- 
veyed on some scale ; by far tho greater part has been mapped, on tho X" 
scale. If it was, Jis we believe, a sound policy to incur a large expou- 
dittvre in suTvoymg and mapping the wildest parts the country half a 
century ago, tt is a mistake to lose the fruits of that expenditure by not 
keeping these maps up to date, and we advise that thev he not only kept up 
to date, hut improved up to the standard which tho rapid development of the 
coimtry requires VS o must express our strong conviction that in the present 
state Of Its maps the country has already lost much of tho value of tho 
expenditure ineun ed, and much more is likely to bo lost unless action in tho 
direction of revision is taken at as early a date as possible. 

from" accuracy of tho maps provided by the Survey Department, 

to date, there can he no question. We have 
r^civcd the most conclusive evidence on this point from all sides. Generally 
speaking, the accuracy of the survey is regarded as above all suspicion ; and 
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eompai'ison is possible in this respect, or is anywliere attempted, between 
tbe worlc done, by tbe professional department and by any otber agencv- ' 

S3. In deciding on our recommendations we have always bad before 
„ , , ^ I . , ns tbe injunctions we received - witb 

jEconomy of cboroog'ii professional revision. , 

• regard- to economy. We nave considered 

therefore in every case tbe cheapest method of producing sutBciently good 
maps, but we think it useless to undertake the work unless it is done 
thoroughly. It appears often to be thought that revision is a very simple 
process, and that all that is required is to take the existing map into the field, 
or even to have it taken out by some local non-professional officer, and liavo 
any new roads or other changes marked on it. This is very muoh the 'pro- 
cedure that has been attempted by tlio Survey Department owing to tbe 
impossibility, with its present staff, of making any examination or revision 
in the field, with I’esults that-are most unsatisfaetory. Enquiry is made as to 
changes that have occurred, the best information regarding them is obtained, 
tbe map is altered, a'nd a new edition issued as showing changes made up to a 
certain time. But, as we have frequently found, the maps show only some of 
the changes up to that date, and the entry of changes from non-professional 
surveys is frequently far from aconrate. One case is on record where three 
separate surveys of a railway line were sent to the Department for insertion 
on a map, and each showed a different alignment. The insertion of such work 
must tend to a' deterioration of the standard maintained by the Department, 
and should not bo allowed. The maps issued by the Survey of India should 
contain only information verified by its staff ; and complete revision cannot 
be effected until a survey officer of the Department goes over the ground 
himself. 

84i. Thcr present procedure, rmder which parties are transferred from one 

part of the country to another before 
they bave finished their woi’k, and pro- 
grammes are altered as soon as made, is m'ost w-asteful. A. party employed 
in a particular tract of country acquires, after a year or two, a familiarity with 
the class of work to he done, with the best means of recruiting, and with the 
arrangements best adapted 'to the climate. Its transfer to another part of 
India involves the loss of all these advantages ; the conditions, climate and 
people are changed, the whole benefit of previous local knowledge is lost, and’ 
a period of disorganisation is a necessary consequence. Only last year a 
party was transferred from the Shan States to the I^’orth-'West Erontier — a 
transfer which must have involved, much expense not only to Government, 
hut also to the men _composing the party. Hot many years ago Ho. 18 
Party was transferred from the hills'to the plains of the Punjab before it had 
completely mapped’ tbe surveys already made in tbe bills, Tbere were strong, 
reasons for the-transfer, but tbe result has been that many of tbe maps of the 
hillsi surveyed have not been- published at all, and comparatively few have 
been published in* standard sheet form, while the now work of the party is 
now impeded by the necessity of 'hidnging the old • work up to date ; and ,its- 
affairss'are in a state otconsiderable 'confusion. The-transfer to forest work, 
of a party- senVto kfadrasun 1886'' for- topographical survey Involved the loss of 
the triangulatioh 'wopk- which theipfirty had' completed preparatory to a topo- 
graphioab survey sin Madura; Travanoore and Cochin^ and ‘a - similar' •waste* 

• occurred in the -proceedings -of the Mergui Su’rvey-' owing --to^' change iri-ifcg 


Xrnportance of adheringr to definito progcnmtno. 
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programme. Anotlier fertile source of confusion is tlio diversion of a portion 
of a party to work outside its proper duties at tlie request of local authorities, 
civil or military. Advantage is taken of the proximity of a paidy to have 
municipal or other local surveys carried out ; the intendod ivork of the party 
is interfered tvith, although in many cases the surveys are of a class for which 
it appears to he entirely unnecessary to omxiloy the agency of the professional 
department. 

In future, whate^-er plan may be adopted, we rce.onamend that a definite 
programme allotting to each party its own area he laid down and adhered to, 
and that no change and no diversion of the party, orauy portion of it, to miscel- 
laneous work he allowed without the sanction of the Grovernment of Xndia — a 
sanction which should, we think, ha given only for the strongest reasons. 


83. As regards the period of survey, we think that in view of the estimate 

of cost that wo have accepted, the x>eriod 
renoj reiuirod Tor ronsion. allowcd for the Tovisiou oE maps or tlic 

surrey of the country, as the case may be, must he extended to 25 years. A 
shorter period will involve a greater outlay than we think the necessity 
of the case requires ; and as additional parties would ho required, it would 
throw a greater sti'ain on the organisation of the department. 


SO. In paragraph 2 (1) 


Order of atgcacy. 


of the Hcsolution appointing tho Committee 
the last two points referred to arc : — 


(1) tlio order of urgency of tbo maps required, and (S) tho nrr.angomonts for Ircepiug 
up to date the topographical maps which exist or are to he prepared. 

The projiosals which we shall make render it unncccssai’y for us to go into 
those matters in any gi'eat detail. There can he no question that militai’y 
considerations must take x>reccdcucc of all others; and tho military authorities 
have confined their requisition to tracts on the IN'oith-TV’cst l^rontior. Por 
these- tracts wc jiroxioso to make special arrangements. Throughout the 
rest of Indi.a wo i>ropose to proceed on a more comprehensive plan than was 
suggested by tho former Committee, and to hoghi work at numerous ditl'erent 
centres simultaneously, allotting to each party a definite area so as to finish the 
whole programme in about 25 years. There is no part of the country, which 
we consider it so absolutely unnecessary to survey, that we i-ecommond its 
omission. 

Tlio area in which survey and revision are considered urgent hy the mili- 
tary authorities lies near the IJ'orth-TV'cst Prontici-, and is roughly bounded on 
the south hy the Ivorachi-Hyderabad-Sukkur-Bhatinda-IJelM Hail wav. Por 
this work we recommend the adoption of tlic procedure outlined in paragraph 
3 7 of Sir.Tolin Parquhar.eon’s scheme (Appendix B). The concentration of six 
parties in this .area should ensure the preparation of new majis for it in from 
four to six years — a rate of progress which we understand -will fully satisfv 
military requirements. Operations should conimence in the tracts nearest the 
frontier, and should he gradually extended over the Punjab and then towards 
Dir, Chifral, and Kashmir. Tho revision of the maps of the southern part of 
Baluchistan, the United Provinces, llajputana and Central India will be 
delayed for about five years, hut, in view of the importance of military 
considerations on the KorlhAVest Pronticr, this is unavoidable. 
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S7- As regards tlio revision of maps existing or to bo prepai'od, our plan 
„ is tliat all maps should be brouarlit up to 

date in tbo course of tbo next 26 years. 
The partieg employed •will worlc regularly across tbo countiy. 'Wlicro maps are 
good enough for simple revision they -vrill revise them, -where the maps require 
supplom<;jjitary survey, such survey "will bo arranged for, where there are no 
maps, or •where they are obsolete and useless, a ne-w survey -will bo made. 
■When the programme has been completed, that is in 25 years’ time, a fresh 
revision -will be necessary, bxit we do not think that any second I'cvision should 
be undertaken till then. Zn England the period for revision is 15 years in the 
case of topographical, and 20 years in the case of cadastral maps, and -we 
c'annot think that the adoption of the longer period will lead to any consi- 
dorahlc inconvenience in India. The only exception •wo "would allow is in the 
case of tho construotion of a now railway or canal. Wo make no similar 
exception in tbo case of rivers, tliougb in some Provinces importance is 
attaclicd to tbo frequent survey of riverain changes, since wo regard it as 
hopeless for tlie Survey of India to keep tnpograpbical maps up to date in 
"this respect. A. revised map may in one season become ns inaccurate as tbe 
one it superseded. Tho carrying out of any intermediate sm*vey required in 
the interests of any special department should ho arranged for by tbat 
department. 


It lias been suggested in some quarters tbat tbe revision of maps should 
bo dependent on the number of changes that have occurred since they were 
prepared. With this opinion wo are unable to agree. It prevents systematic 
work, and system is essential to the satisfactory and economical employment of 
tbe Survey EcpartTJfcnt. 


There are orders, which arc caixied out with varying degrees of careful- 
ness, as to the reporting of all clianges to tho Survey I>epartmont. We think 
that these should he maintained in respect of.railways and canals, hut that 
tlicy arc unnecessary in regard to other changes, the insertion of which in tho 
maps must he postponed until tho present programme is complete and a 
new and systematic revision is undertaken. 
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CHAPTER Vn. 

Organisation for tlie work of revision, 

8S. If our proposals for tlio provision of uniform maps for*tliQ ttIioIo 

country are accepted, tlie most important 
i\pce5«uy for tmiiorroity in tiic syjtcm ot revision, jjjj^tter for Consideration is tlie ^method in 

Trhioli tlio resom-ces of tlie Department should be organised and controlled for 
carrying out the n-ork. The former Departmental Committee proposed to 
employ additional survey parties in Provinces where there was much survey and 
resurv'ey to he done, and at the same time to organise smaller parties called 
“ I'cvising units ” to he employed in hringing up to date maps that wore fairly 
good. These revising units were admittedly experimental, and it was impos- 
sible to frame any definite estimate of the amount of work which they might 
accomplish, or of the number of them that would ultimately he required. On 
these detachments the task of keeping the new maps up to date, when the 
period of I'cvision (which was put by thb Committee at 16 years) came round, 
would have fallen ; and their number or strength would presumably have been 
increased as the regular survey parties approached the completion of the new 
work allotted to them. 


Dndcr this system there might bo two methods of working in adjoining 
tracts. In one tho maps would he dealt with by the revising unit, in the other 
the regular survey party would he at work. The revision of work would, 
ordinarily he by districts, and a single staiidard sheet would frequently depend 
for its completion on tho progress of both the revising unit and tho regular 
party, whose operations might not harmonise in respect of time. Onr 
enqviirics have satisfied us that this system would not bo so satisfactory as 
one under which each division of tlio counti’y is made over to one regulai’ party 
working steadily across it, sheet by sheet. To some parts of the area under its 
charge, wlioro tliere is little work to he done but the rapid correction on the 
ground of existing maps, a small staff might ho detached, while the buTlc of 
the party was employed on tho more difficult work of survey elsewhere, but all 
the operations must ho under* undivided control, and be directed to the bringing , 
out of new and uniform maps in complete slieets of the whole of the tract allot- 
ted to tho party. "Wo recommend therefore that the whole of India should ho 
divided into tracts, and that each tract sliould.be allotted to a single party, tho 
tracts to bo so'arr.angod that each party may bo exjiected to complete its work 
in the time fixed for eai-rying out the programme. 


SO. As regards tho number and strength of tho pjirties I’eqtiired and the 
^ . . methods to he adopted for the organisation. 

and control of the irork, two schemes have 
heon laid hofore tho Committee, one by the Surveyor- General (Appendix A.) 
and one h% ^ Sir John Darquharson (Appendix D.). It would have been more 
satisfactoiy if the Committee could have incorporated a definite scheme in its 
reiiort, hut as the expert members ai’e not in agreement as to the arrangements 
to he adopted for the control of tho work, it has been thought better to place 
their proposals before the Government of India exactly as drawn up by them. 

Tlicro IS a substantial agreement as regards the staCf requii-ed for the actual 
work of fcurvty, and as to the general lines on which the parties arc to he dis- 
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tributed. Under the scheme in. Appendix A fifteen parties, some of less strength 
than others, ■with two detachments, would be required for India, exclusive 
of'Baluchistan and the North-West Trans-frontier : under the other scheme 
fifteen. parties of full strength would he employed for all worh, including the 
frontier. The first scheme contemplates the completion of tlic programme 
in 20 years ; the latter allows 25, but this difference is due merely to the 
more cautious estimate of progress adopted. The only substantial difference 
between the two proposals has reference to the control and supervision of 
the parties. Colonel Uonge proposes to divide all India into fom' groups, 
each in immediate charge of a Superintendent, while Sir John Barquharson, 
following the practice obsei'ved in Eogland, contemplates the placing of all 
tlTe parties, except those on the frontier*, nnder the immediate supervision 
of the Surveyor-General himself, assisted hy an officer of high rank^ in charge, 
under the Surveyor-General’s immediate direction, of all the duties of the 
Department. 

The change in the system of control will affect other matters such as the 
recruitment and training of surveyors, but as we have appended the full schemes 
to orir Deport, in place of incorporating in it the one approved hy the 
Committee, it is unnecessary for us to discuss such, matters, and we proceed to 
deal with the main point of difference — the manner in whiclutho operation 
should be controlled. 

90. The proposal to divide India into groups or circles for survey pm’poses 

i^cxpeas^Dcy of prcpoxed docntraiuation of hrought into prominence by the 

.control. report of the previous Departmental 

Committee, anc^we were furnished' with papers on the subject wheu we 
commenced om* enquiries- The question of the necessity for such a scheme 
or of its advantages has been constantly before us, and it was with regard to 
schemes of tliis nature that the following reference was made to the Com- 
mittee in the Desolntion appointing it — 

It ivill also iavo fo bo considered wbotber, rvitb topograpbical worlt actively in progress 
all over India and the frontier, it would not be better to decentralise the administrative control 
of the Department, and to locate several head-quarters in different provinces in closer rela- 
tionship ■with the LotJal G-overnments. ^ 

"We are all agreed that if a great work, such as the bringing up to date 
enad - completion of the topographical maps of India on a uniform plan, is to 
he undertaken, the direction of the operations must be stricfly Imperial. We 
have been" much impressed hy the dislocation of effort and waste of energy 
that have occurred in the past o^wing to the endeavours of the Survey Depart- 
ment to meet the wishes of local authorities, aud we consider it absolutely 
necessary that the survey programme should not in future he liable to such 
iutei’vention. The question of decentralisation for the purpose specified in 
■phe Desolution, that is to say, to bring the Survey into closer relationship with 
Local Governments, does not, therefore, appear to arise. 

91. The main question then is whether* the supervision of the various parties 

Supreme r.spon^biuty to ^=rtT^•■.tht^.c=Snrveyor- Operating iu different pai’ts of India is 
General. ^ too heavy a charge to he placed directly 

under the Surveyor-General. At the present time the Surveyor-General 
takes the administrative control of four topographical parties (including two 
on the frontier), and of all frontier work; the Deputy Surveyor- General has 
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'go of four topogrfipliical and one cadastral parties, tlie Supei’intendent 
of Iforest Surveys bas foru.' forest parties under him, and the Superintendent 
Trigonometrical Surveys controls one topographical party. The placing of 
fifteen parties nnder the Surveyor- General direct rvould therefore seem- under 
Indian conditions to involve a greater amount of supervision than that 
officer can exercise, hut Tve consider that the necessary assistance can he 
given in a manner that is both more likely to conduce to efficient vrork and 
to he more economical, than tho location of quasi-independent Superintendents 
in four different divisions of the country. 

In the first place the Surveyor-General must have a senior ofiicer of 

the Department to i-elieve him of all 

I^epnty 6Tirvcyor-Gcucrfi.l nnd AfiBietant to dispose 

of roniinc Tiork. xoutinc svoric, and to deal iii tne nrst in* 

stance witli all returns coming from the 
parties. This officer, -whether st3 led Deputy Surveyor-General, as in India, or 
Executive Officer, as in England, would deal with business of all kinds coming 
to the Surveyor- General’s office, distribute it, if necessary, to the departments 
of the office concerned, and dispose of all routine matters, referring to the 
Surveyor-General only such as required his orders. Dc should be allowed an 
officer as assistant. 

In tho next place we would draw a tlistinction between frontier and. 

JOisscni 6^ lietilenant-Colvnet Louge regardzng the Comtnitfee’s views on supervision, 

I disagree with tlio etatoment made in paragraph 01, that tho main question is 
•whether tho Euporvision o£ the various i^arties operating in different parts of India is too 
hc.avj' a charge to ho placed dircctlj' under tho Survo^-oi'-GonDral. Such a statement 
would lead ono to supjio'o that tho Survoyor-Gonoral would have nothing to do hut to 
Euperviso tho topographical work, excluding as the Committee do the Irdutier work of the 
department. This is far from being the case, and tho main question before tho Committee 
appears to mo to bo, ho-rr to increase vastlj' the area to be topograiihically survo^-ed, without. 
Xiulting an end to tho other work of the department, in the most efficient and economical 
waj'. 

The duties of supervision are of ver\- great importance, and the host method of carrying 
out these duties iu auy particular country, can only ho realised hy people who have a 
thorough knowledge of tho aa-ork to be performed in all its branches. Itlj. proposal, to divide 
India into groups or circles for Eura-ea’ purposes, i.s ono based on a most serious consideration 
of tho work before mo, as Surveyor-General. I am in no way innuoncod by the previous 
report tft the Departmental Committee, and I consider, as I haa'o said elscavhoro, that 
Eome such scheme is essential to cffioioncy in tlio future. Tlioro may ho no necessity for tlfb 
immediate appointm5nt of all four Superintendents. It is quite possible that taa'o even 
miglit, during the working out of tho reorganisation, including the enlistment and training 
of tho necessary Ftnff, ho Eufiioicnt, and I haa'o asked in my reorganis.ation solieme to nomi- 
nate in the first instance but one Senior Imperial odicer to work out flic details of tho scheme, 
and one Imperial and from four to eight Provincial officers to commence enlisting and 
training tho necessary staff. I regret tliat my proposed partial dccentr-rlisation, if it can he 
EO called, does not fall in with tho intentions of Government, as conve 3 'ed in the IlOEoIutioij 
appointing tho Committee ; hut I would wish it to he placed on record that such decentrali- 
Eation, as I have suggested, will, in my opinion, tend to economy, uniformity and ollicioncy 
in every direction. The position and authority of the Surveyor-General can, in «o way, ho 
raised by his being converted into a mere inspecting officer, such as ho would necessarily 
hccome, were ho placed iu the position suggested for him hy tho Committee, nor will it in 
any way he lowered hy the .appointment of Superintendents of Circles, and the fact that the 
proposals for the form.ation of circles for the better execution of the work may have varied 
iu det-ail from tiuft. to time since they were first put forward, and beforo the nature and 
extent of the operatiens were decided cn, should not he used ns an argument ag.ainot them. 

Tf.e SSth April 1903. p. b. LOKGE, l.icuf ..Colonel, k.E. 
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-otliev surveys and • place tlie former in the immediate charge ' of a Su- 
Superintendent Ot rr.nti<=r Survey., , porintoudent. Oil the Bame footing as 

the Superintendent of Trigonometrical 
-Surveys- DEEis hoad-quarters would ho at Simian where the JFronfcier Draw- 
ing Office should also bo located- h'rontior surveys can ho differentiated with 
advantage from all otlicr classes of survey. If within the border, special 
ari-angoments liavo to bo mado to deal with them as urgent ; if beyond it, 
they arc more of the naturo of reconnaissances than surveys, and in either 
case tlioy must ho kept distinct from the ordinjiry topograpbical jirogramme. 
That programme wo regard as the most important work now before the De- 
partment, and the work wl«ich must come most closely and directly under the 
immediate supervision of the Survoyor-Gonoral ; and all our proposals are 
made with the object of increasing his autboi-ity for dealing with it- ‘We 
have already, in chapter V, given our reasons for holding that cadasti’al and 
special forest work should ho decentralised, and their control left entirely 
to Local Governments. 


92. TVo recognise, however, that the inspection of the different parties 
„ , . . - . T .. scattered over the country may require 

rropo5Ctl oppoiDttucns or nu InapccliDg: On3ccr« x 

more time than the Surveyor- Gen oral 
can give, even if he is relieved of office work in the manner wo propose, and wo 

'^ote on the proposed appoinltitenl of an Imsjsecting Officer on l/te Staff of (he Siireep o_f India, 


1 do not disBont from the recotnmendafions of tbo Committee on this head, but would offoi- 
tho following suggostiou, viz. : — 

That, as the Surveyor-General will have under him at least 12 ofTioors of Field rank, all 
so far as the Committee have been able to observe, cajjablc olllcors of g-tcat experience, some o£ 
those ofiicerB might occnsiountly bo cmx’loyod to lelievo him of part of iiis duties of inspection. 
It might bo a welcome ohango for ilioso oflicere, nnd would probably BuQiciently cairy out the 
object in view. 

As to this subject ot staff ‘gcnct-.dly, X think thcro is some tendency to exaggeration on 
tho part both of tlio Surveyor-General and of the Committee, ns to the amount oE work 
which will bo involved in the rer-ision of tho 1-inch maps of India. 1 saj’’ nothing of the difli- 
cnlties of tho work, and the great distaucos involved ; these aro fully admitted ; I aliiule only to 
tlie amount of llie work. 

jVs to this I observe that the Survoyor-Gencral <>E India has furnished two majrs, one about 
IS inches by 8 inches representing on tiic ■^^•"scafo the area nf tho United Kingdom, and f ha other 
about^S incites by 4-S incites, representing on tbe rnme scale the nica oE Indiaj tho object no 
doubt being {at least, iE tltat is not the object, it is impossiblo to uuderst-and what is tho object,) 
to convoy tho impression that the work done by tho Ordnance Survey of tho United ICingdom 
is as to tho work done by tbe Survey oE Indi.i in proportion to tho size of thoro two maxis. 

If tlie Surveyor-General of Indi.a Ind to make all the oadastml ns well as all tho tf>xiograjihie- 
al maps of India, i.e., all the largo scale maps of Ucngal and Uomhay and Sfadras, the proxior- 
tion of work as indicated by tbe ta'o maps would no doubt hold good, and would be a just com- 
parison. But that o£ coureo is not the c-isc ; and the Snrveyor-Gonor.il must cither not have 
known, or must liave forgotten that tho Ordn.aricc Survey does in fact jirexiaro nil the cadastral 
as well as all the topograxihical maps of tlio United Kingdom. 

Tho result w.as that when, in 1891', estimate^! were prepared for tho first revision of tho 
maps of Groat Britain, it was found that the work to be faced involved the revision and correc- 
tion of about 60,000 maps, cadastral and topographical, covered with fonecs and houses, ancl oE 
about tbe same size as the Enll standard 1-inuli xirosent maps of India, which tho Survoyor- 
Goner.al has now to revise. 

Tho latter maps aro 3,600 in number. 

■The 34.th April 1003. 


3. BAIiQUHARSOlV, 




-o-ould allovr liiin an Inspecting OiEBcer, -wrliosc duty it would be to be con- 
stantly on tour, -visiting sucb. parties as the Surveyor-General might direct, 
assisting them with advice, securing nniforxnity in the work, and carrying 
from one party to another suggestions for improvement in organisation or 
methods. 'X'he employment of sucb an otfioer -svonld not prevent the officer 
in charge of each party from feeling that he was working directly under the 
eye of the Surveyor- General ; and we cannot hut think that an organisation on 
tbeso lines, admitting of development, if necessary, is immensely superior to 
one that would commit the Government of India to the division of the country 
into several survey ciroles, each with its own head -quarters and offices, on which 
considerable expenditure would probably be found necessary in the end. The 
proposals for the formation of circles have varied in details from 
time to time, since they were first put forward by the late Sm'veyor- 
General, and there -is no guarantee that any arrangement that may 
now be decided on will prove the most suitable eventually. 


93. Sir John I'arqnbarson’s scheme, which we have decided to recom- 
, , . . . , mend for adoption, is explained in bis 

note ^vide Appendix B), and is illustrated 
in the map opposite page 125. It is proposed that fifteen parties should 
be employed on tbo work, eaob being allowed two Imperial officers, and 
being recruited on this account to a strength of 60 percent, in excess' of the 
average existing strength of parties. A.t present tbyj avorage cost of a party 
is approximately a lakh a year ; -under the arrangements proposed it would, 
bo a lakh and a half ; the annual expenditure would be Ks. 22,60,000, and 
tbo total for 25 years Hs. 5,62,50,000. A comparison of this estimate with 
that given in chapter "VI will sufficiently show bow fully we have provided 
against any danger of under-estimating. 

Tbo difficulty of making any exact estimate of the progress ■ of survey 
parties on the data available is such that we do not accept the figures 
and estimates in Sir Jolin fi'arqubarson’s scheme as anything more than a 
general guide. The arrangements may require some modification as experi- 
ence is acquired, and the areas allotted to each party may require alteration, in 
detail ; but wc unhesitatingly recommend the proposals for acceptance as tlio 
basis of a programme for the Survey Department, and they should he -taken, 
snhjcot to the above qualifications, as part of our report. 

The scheme now proposed has the following advantages : — 


(1) It is based on a very safe estimate of o-uttnm. 

(2) It pro-vides fully for the requirements of the military authorities to 

which wo attach the greatest importance. 

(3) It is simple and involves the minimum of dislocation of existing 

arrangements; and 

C-1) It can he put in force at once, tlio staff for a commencement of 
the operations being available. 

It is part of the intention of tbo proposals that all parties should recess in 
a suitable place in or in the neighbourhood of the tract allotted to them ; and 
that additional surveyors and draftsmen should, as far as possible, be recruit- 
cd and bo tmined in the party. We think that more satisfactory results 
wiU bo obtained m this way than by any attempt to coUect candidates for 
snrveyorships in a central school or schools. 



Ijicitionmnl-Colonol T^onge clfsscnfs from tUosc roconimomlations for tlio 
Tcnsons given in his note at Ihc cn<l of this chapter. 


tit. ITor the carrying ont of this progi-ainino a eonsitlerahlc inevenso in 
iVr .:»fr tho staff of ofTicers, hotli in the Imperial 

and I’rovinoial Services, will bo required. 
"We would, a« alroidy st-ated, increase the Ijcad-qnarfcrs staff by giving 
iifij <j the Deputj- Surveyor-General an Assis- 

tant, and we think tliat, as is suggested 
by Colonel Gnttst, an Assistant shrmld he appointed in the I’holographio and 
Ijithographie Ofhee. Air Inspecting Ofllcer will also he requirc<l, hut there 
•will lie no furtlier neeesvity for the Assistant Surveyor-General in charge of 


the lioad-qnnriers office. 

The staff at hoad-qtiart-'rs would then consist of seven officers in place of 
five, Jinineiy : — 


Surveyor- General. 

IJcpuly Survryor-Gt'ner.al, 

Assistant to the nh'ive, who niiglit ho called Assistant l-ixccutive 
Oiric<*r. 


Inspecting Oflicer. 

Officer in charge of the 3-ingraving and 3>mwing office.s. 

Officer in tdiartre of tlie I’hotogr.aphio atid Jjitliogr.aphfc and ^latho- 
mafieal Instrument offici.-s. 




Assistant to the iihovc. 

D5. Propos.als have hcoi: put before ns for iricre.nsing fbo .strength of the 

Trigonometrical lir.aneh of the Survey I>a- 
parlmcnt. IVearenot .specially concerned 
with the worl: of tliis hr-aneh, except in so far as it affccls the topographical 
Eurvey of the country-; and it is n ipiestion for the deci.sion of Government 
wlietlier funds and »>rnevrs can lie spared for the nstranmnic.il and other obscr- 
vntion.s that arc carried on, as well ns for the onlnrg'al topogr.aphical inogr.ammc. 
There nrc, however, two elassf'.s of work in the Irigononudric.-il hr.anch that arc 
closely connected with the jnapping of the eonnlry, namely, trinngulation and 
levelling. It has not been po'-sihlc recently to pneh on the triangulnlion so 
rapidly as is dc'-ir.iblo, anti measures should he taken to complete the work in 
IJurinn, and to l;eep it well ahe.ad of the tojTOgrapliie.nl work in JJnluchislan, 
and a definitt! programme .slionld, we tliiiik, he c.nllcd for as early ns pos- 
s-ible. If the Irinngnlaiion and levelling ojieratioas arc exlcntlcd, an extra 
officer for each will he ri;quirfil in this lir.aneh. "Wo recognise ihc value to 
scloncc and geodesy of the observations of dilTeront classes c.nrricd out in tliis 
lirnnehof the Survey liejiarlmcnl, and wo arc aware tliat the work 1ms liooii 
done so ns grc.ntly to add to the rcjiutation of the Popartmont. Tlic iiccossity 
for eitrlailing the scsojitific work now' undertaken would ho a mnltor for 
regret ; hut if there should fin any tliflTonlfy about rai.sing the sfrength of 
tlic staff so ns to ennhlo it to carry out all its dutie.s cfTiciently, wo arc of 
ojiinion that the jiro-eeution of purely scienlilio work must give way fo 
the necessities of triangulntion and levelling, and wo would suggest that 
tlio advisability of transferring tlio work connected with tidal operations to 
tb c local liodies concerned should bo considered. 

On the ns.siirnjitiori, however, for the present, that .scientific work contin- 
ues to be undertaken on the o.xi.sling scale, Iho Irigonomctrical branoh 
should roccivo an addition of two to its present ctaff of eight ofHoors. 
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OS. ^ye consider tliat each topograpliical party should bo allowed two 

officers, on the understanding that the 
froiScr), aTorage strength of each party is increas- 

ed hy 50 pier cent, above the present average. In this case twenty olHcers 
would he required for the ten ordinary parties. 

07. For the five parties to he placed under tlie Superintendent of Fron- 
tier Surreys, we avould allow three 

lncrc3.5.3 in the Frontier Surveys. 

officers each, so as to j)roTide a reserve, 
the neecssitr for which has been strongly pressed on behalf of the military 
authorities, for any special traus-frontier work or expilorations. consider 

tliat the provision of such a reserve is preferable to the piroposal of the mili- 
tary authorities that a small special party should he maintained in intiumto 
connection with the Intelligence Branch at Army Head-quarters. Thus 15 
officers would he required in addition to the Suporintendent of Irontier 
Surveys himself. 

OS. The total requirements of the Department, upnri! yrom cadastre 

or similar tcorh, would thoreforo he : — 

Toinl Etrcnplh of ofTlcfra rctiuireil. 


Head-quarters StaDc 

Trigonometrical Survey's ... ••• 

Topographical Surveys — 

(1) Non-Frontier ... ... 

(S) Frontier 

Total 

Add oiiG-Courtb for leave and training at Chatham ... 


Total 



The 7 corX' of fJtc Trigonometrient Jiranc/i of the Sitr\:c2/ cf Jnfliu. 

On this subject I do not dissout from tl»c recommendations of tbe Commilteo, and merely 
oHor a fiug#;oitiou. 

Tlia Committee rocommomlsa ocrlain addition or .additions to ibo staff of tho Superintend- 
ent of fcbo 'rrigonomctrical Branch. I agree, hut would go further, and would make tho 
following more preoiee recommendations • 

1. That tho Pendulum and ^lagnetic operations should meantime he suspended. 

2. That tho Tidal ohscrv.ations should be entirely Jiandod over to the local Port or 

Tinrhour authorities, tho only service to be required of the Sur^'oy of India, 
under (his head, being that they should depute an ofTiccr to make an annual 
lour of iospcelioxi, for the pur|x>so of .advising or directing thopo authorities as 
to the best motbods of carrjdng on the work. 

3. Thai the funds thus saved on Penduhun, IM.agnctic, and Tidal work sliould be devoted 

to a jnore vigorous prosecutiou of tho Geodetic work remaining to bo done iu 
Biirm.a and Jiahicbisfau, io which countries the Government of India cannot tell 
how soon they may want new surveys to be c.arried out, and in which geodetic 
progre.^s lias recently been fIow. 

4. That tho Surveyor-General of India should call upon tho Sni:)erintojident of the 

Trigonometrical Branch (o submit a dcfmite plan .and estimate for proceeding as 
rapidly and, energetically as possible with tbo above-mentioned geodetic 
work. 

Tho Tndi.au Government has always been very liberal ns to the prosecution of scientific work ; 
but it app^ara to me that those br.ancbe.Q of that work, which arc only remotely connected with 
tho progress of geographical know'Iodge, can at the present time very well afford to w-ait, until 

tho more pressing needs of India for an extension of her surveys eastward and westward are 

catisfied* 

Tlie above rrorosil wonld co.Tibino scienco with utility ; ana is not in opposition to tho 
repre-sont-atien from the Itoyal Society, dated 25th February last, which has haen forwarded to 
fndia l^y the Secretary of State. 

TAe 24lh Jjpril ISOS. 


3. FAKQOHAnSON. 


jCor entlnstral or suiitlnr 'woi'k hr innny ofRccrs -would bo employed in addition 
as wore required l)y I^oeal Governments. At present tbc number (omitting 
tlio Superintendent of X^rovlncial Svirvcys, United Provinces, wboso services 
are, u'e understand, no longer required.) is four, namely, tlireo in Pengal 
and one in llui-ma. Tlie total strength of otlicers required under our pro- 
posals is therefore 70, as co7npai-cd with a present sauctionod sfroiigtli of '10- 
Wc consider- (the President dissenting") that these sixonld all ho ofUcers of 
the Imperial Service. 

OO. Allowing seven Provincial oflicers per parly, tho total number 

, required is 105 for topoirraphical worlc. 

In it.t' irtcWl JScrrlr*'. ^ 

iiiimnnr cmpioyocl on 1st Jannai-y 
1005 in all topograpliical work, including Porcst Surveys, was 02, and there 
were ;>S employed on cadastral nr similar work. Omitting from our calcu- 
lations, ns in the. ease of the, Iinjicrial ofTicers, all those required for cadastral 
work, wo think that the number of Provincial onicers required for all other 
purposc.s should ho fixed at 105, nud that, wljon any officer is deputed to 
service under a Jjoc-al Governiuout, the Surveyor-General should be autho- 
rised to fill tip his place. A cadre of 105 "ivould allow of tho employment of 
52 officer.^ at bead-quarlcrs and on trigonomelrical survcy.s as at i^rc-sent, 
and of 105 on topographical worlc. and would le-'ve n rDser%'o of 2S for men 
under training and on leave. The Surveyor-General c.stimates that 55 
officer-s arc required for cadastral work or other work unclcr Ijocal Gox-ern- 
ments. Should this prove to bo the actual uunibor so e»u ployed at nny time, 
the total strength of Provincial oflicers including those deputed would bo 
220 . 


If the nuinhor of imperial and Provincial officers is ijicrcasod, as pro- 
posed, sonu* change in the existing system of recruitment and grading will 
he necessary- in order to prevent tho bloelc in promotion that must eventually 
rc.sult from the addition of a large number of offieei-s in the lower gxados. 


n<"r5sU*nrr?t for tJ.f Jttjj-'+tI-’iI 


100. IVc would draw special attention to the remarks on tho appointment 

of young ofllccn-s made by Sir John 
Pnrqtihnrson in paragmjjhs 15 — 17 of 
his statement-r of tho 23rd Pcliruary 1005. IVe fully agree with what ho 
savR as to the advantage of limiting tho first term of .service of an officer in 


* Diss'nt Ly tf:c tkir nninbtrr of Jinprrial nflierra requiretf. 

In iinrittng ttio iminbrr cf Tmprrint officers required, T cou'-ider that n deductlnii 
should Ik! ino'lo iti oef-ordarioo with the jioliey under which ton woro I raticferrcd to tho 

Provincial Service in IKlJj. The intention of that mea'uro wns that ten superior posts should 
l>e lield hy I’roviuci.al officers, and until it is cojiclusi vol 3 - shown lij- nolual experience that tho 
latter arc unequal to the re-'pau'‘ihilities i-C such posts, 1 c.aiitiot recommend sinj' change of 
policy-, I'ivo of the < mnsferred posts woro in tho grades of Kxtra I>cputy Sujvjrintcndcnt.s, 
and thc'-o five should, 1 oon”idcr, he deducted from tho total number of Imperial officers. I 
-ivotlTd therefore place the niitnher of Imperial ofliccrw required nKfolIoWK : 

Trttkl oR-c-erB T<-<5t3lrc«\ »«• ••• ••• li3 

fiVo ... ... ... ... ... ... ... 43 

Ad'i for Irstvr, etc. ... ... •*. ... ... 12 


Atifi frar ffrr ciKiiintral Trork 


Tcta> ... GO 

TcCrtl ttt fTi-caont rcviulrctl ... C4 


,T. O. MIE/Iil2R. 


S4f/i April 3 90S. 


t r/rf. Section 1 1 ot Part II' of xho ICcpoit. 
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tlio Survov, in the iiilez'ests both of the Department ami of the officer 
Jiim'jclf. Wo do not overlook the disadvautige of losing an offioci' after 
be has gained experience, and lias become accU-Stomed to the working of 
a sxirvey party, hut tbe advantages mueb more than compensate for this 
drawback, especially at a time when an extensive programme, necessitating 
the recruitment of many additional officers, is being undertaken. IP, as the 
programme dravrs to a close, some reduction of survey establishments is 
necessary, there will he no difficulty in. effecting it, if the system now pro- 
posed is adopted. Officers already on tbc permanent cadre of tbe Department 
must of course retain all tbc rights they have acquued, hut we deprecate 
anv increase of the permanent cadre, and ar-e of opinion, tbat tbe Government 
may well consider wbetbor all future appointments, and irot only those in 
excess of tbo numbers at present sanctioned, sbould not beforalorm of 
five years only, with power reserved to the Sarveyor-Genei'al to extend the 
term witb tbe sanction of Government to seven years in individual cases. 
The new system would apjily only to tbc first ajzpointment of officers to tbe 
Depm-tmont. As to tbe remuneration of officers so employed, the simplest 
arrangement wonld probably be to Jiay them a suitable staff salary in 
addition to military pay^, as was done previous to 3874. It is true tbat 
tbe system bad tbon to be abandoned, in favour of consolidated salarie.s, but 
tbe difficulties tbat were espoi'icnccd, owing cbiefly to inequalities in 
military promotion, seem to bavc occurred in tbe bigber grades of tbe service, 
and to bavQ been due to tlie fact tbat tbo service was continuous and also 
to the existence of tbi-ce distinct branches in the Snryoy in each of wliicli 
promotion was sopai'ate and difTorent ixi rate of speed. 'I’hc difficulties would 
not be so serious in tlio case of officers serving for five or seven years only at 
a time. 

"V^'o think tbat all officers sbould, before selection, have 2 )asscd tbc Higber 
Standard Dxamination either in Hindustani or in tbo language of tbe part of 
tbc country wbero they are to be first employed. 


It is occasionally ncces'^avy to make apjjointmenfs to the Survev of 
civilians liaving .special qualification^:. In sucli cases wo think tbat tbo aato 
of pay sbould bo fired in eacdi case liy agreement, as is done in the case of 
experts bjongbt out from Imnio in other Departments. 

lOX. Q’he Provincial Service of the .Survey of India, tbongh constituted 


lit'cruilinrnt for tlie I’ro^incinl *Si r\3cc*. 

a different footing from other 


in. accordance with the recommentiations 
of the Public Service Commission, is on 
similarly named Services. Its members are 


not rocrnitecl for work in .any particular I’rovince, l>ixfc are liable to serve 
in any part of India, and it is doubtless partly owing to this cause and partlv 
to the history of the Departmonr. that the majority of the posts are leserred 
for linropoans or Durasiaus. Dhc former .Tunior Division of the Survev of 
India was oingiaally recruited ont.ii-ely from these classes, and only two natives 
bad been admitted to it at the time of tbe Public Seivice Commission’s 
enquiry in ISSlk It consisted of two sections — Surveyors and Assistant 
Surveyors — the former drawing pay from Ds. 300 to Hs. ' 500, and the latter 
irom Ds. 120 to Ds. 2.)0, and the proiiosals of tbe Commission improv'ed the 
prc.spceta of tlio higher .section hy adding to it ten appointments taken from 
tbe Imperial Service on r.atos of pay rising as liigb as Rs. SOO. At tbo same 
time both sections were treated as forming ijarts of one Provincial Service. 
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The aecounts "Wo have received'or the general capacity of members of the 
Provincial Service to undertalco indepeuclent and responsible charges are not 
satisfactory, bnt it docs not appear that there has been mnch oppoi'fcunifcy of 
trying them in snch posts since the Service %vas reconstituted, and under 
existing arrangements snch ofEcers, hy the time they reach the higher gx-ades 
of the Service, arc woll advanced in years, and cannot be expected in all cases 
to retain the energy required for the eCBcient direction of topographical opera- 
tions. 

The Departmental Committee wliicli reported in. 1904! felt some doubt 
whether the number of Provincial oflicei’s could he greatly iuoreased without 
a lowering of the standard of qualifications. On that point onr enquiries 
shov,- that there need be no apprehension. A. sufficient number of candidates 
is likely to he forthcoming with qualifications similar to those of the men 
now recruited ; and if tlio service is i-otained ojx its present footing, no sub- 
stantial ebange in the method of recruitment is necessary. It is, howevei', 
highly advisable that steps should he taken to make the service attractive to 
men of a siill hettox' class, and it is indeed nccessaiy to do this, if Provincial 
officers are to rise to a position of trust and responsibilhy at a reasonably 
early period of their scrxdcc. The tcx'ms should he sxich as to attract the 
vex-y host men wlio can he obtained iix this coxxntry, and the ai’rangemcnts of 
the service shovild bo suoli as to draw a clear distinction from the start 
between the men xxlio maj' hopo foi* evexitual employment in the higher posts, 
and those who cannot liope to rise bcyojid the subordinate classes of work on 
which the majority of Proviixcial offieex’s are now employed. These condi- 
tions are not complied with at present No other branch of Government 
service, so far as wc know, in which officers can attain to so l)igh a rate of pay 
as B.S. 800 per mensem, begins at so low a rate as Us. 120, and we cannot think 
it advisable that officers intended for the higher duties of supervision should 
he xeqxxired to pass tliroxxgh all the existing grades. 

TTe do not propose to interfere in any wny xvith the prospects of those who 
liave hceii admitted to tho service, as ar. present constituted, hut the Pro- 
viucial Service should, wc think, in future he divided into two classes 
with separate regulations fox' their reci'uitmont, tho ixjxper alone being termed 
the Provincial or* Indian Service, and the lower forming a Junior Service. 
The pay of the former might begin at the rate which is enstomary in many 
other branches of Govex'nxnent service — Us. 1:50 a month, or at least Us. 200, 
, and should rise to the highest rate at present xillowed — -Us. 800 a month. 
In the hitter xvc think tliat the grades might I'un from Es. SO to Us. 400. 
The methods and conditions of recruitment involve many questions of detail 
which must, we coiisidex", he left for the Surveyor-General to determine under 
the orders of Govornmt.-nt, hut u'c think that the following general pi-hiciples 
slxonld ho observed, and we offexg at tho end of this ohaptei', some suggestions 
as to the detailed arrangements to be made for recruitment : 

(1) The conditions and prospects of tho highei- branch of the service 

0 should be such .as to secure to J?vovinoial oSSoei-s at the outset 

the same pay as is granted in other branches of Government 
service. 

(2) Provided that candidates possess the qualifications laid uown by 

the regulations to he made, the Surveyor- General should be 
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given a free liand in selecting men for employment. TTe do 
not consider a competitive examination to be necessary, nor do' 
TTo tlxinb tliat such an examination can be relied on to furnish, 
the men best fitted for such -work as that of the Survey- 
Should, bowevar, examination be resorted to as the best means 
of deciding between the claims of rival candidates, vho have 
been provisionally accepted by the Surveyor-General, the 
decision should follow the results of the examination. In 
practice this is the existing procedure, but a sentence in the 
regulations for examination, that “ the most suitable Tvho 
qualify will be selected,’* has given rise to some misappi-eben- 
sion, and should, if the examination is retained, bo omitted. 

(3) All candidates should go through a period of probation, and sbonld 

be finally admitted to tlie service only after being well reported 
on and passing a qualifying examination in survey duties. 

(4) The preliminary qualifications required of candidates sbonld be 

as high as is compatible with the securing of a sufficient number 
for the posts to bo filled. The existing qualification for natives, 
the passing of the ITirst Arts ^Examination is too low for such 
a service as wo suggest, and the standard for Europeans should 
also bo raised, if possible. 


103. In regard to the larger om ploymeiit of natives of India, we suggest no 
^ , , . , , change in the composition of the higher 

Provincial service. Tliere has not yet 
been time for natives to rise to the higher grades of the Provincial service, 
and it still remains to bo seen whether the improved prospects that we pro- 
pose will attract native candidates of the requisite qualifications, who are 
willing to accept the conditions of hard out-dooi’ seindce in any part of the 
country. ( 

In the Junior service, however, we think that the proportion of nativ^ 
who may be admitted may bo increased to one-half. The reports that wc Jy* 
received on the men now cmplo 3 'ed in the lower grades of the Provinci(^j. 
vice ai-e on the whole very satisfactory, especially as regards tliose who have' 
been promoted fi'om the class of surveyors. Such men are not of a class who 
could bo employed, with confidence in the higher and more responsible posts 
to which members of the I'rovincial sex'vice may attain ; hut they are perfect- 
ly capable of performing efficiently the duties that will fall on such a junior 
service as we jrropose to create j and an addition to the number of natives 
admitted to this service would probably have a good effect on the recruitment 
for the Subordinate service also, wbicb is composed entirely of natives. 
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rfcrtt{ff:efxi ybr the l^rovhxct^tl Herriee, 

JE our nrconiruontUtinus cn tli«j rul.jtct of jinj'roriuR- tbc qiinlifiMtions nml prospects 
of tlie present, rrcv»ni-inl or ltulin.n Pcrvlco, nrul of con'liltithirr n srpiralo Junior service nre 
wo wouia tr.ijturvl that 5ti plfleo oE tim present — that caniliilate-' for ntlmission 

mu';!, if Knroiv'at!* or I'utusians, imvo p.w^etj ttio I'tiRlisii Peiiool l-ixntninalion nnil must 

l-o under te : that natives must liavo pa-tc.! iho Virst Arts Ksamijintion and bo under 24 ; 
nnd that nih when appuntod, draw U<. 120 n month nt once ; — revised rejjulntions should be 

rabstitutel on ti.o foilcwin^; Pines. 

2. Appi' intmeni 5 to the I’fovin"ial or Indian Srrvic-j should be ra.ade:— — 

O) io exe< pti~ral ea'os nnd rubject to the appr-vval of tho Govcrnmeol of India, bj- 
prrn’.etion from tlte Junior serrire ; 

(2) by rdociion fmui t-rr.didates wbo bave {rradv-.ati'il (t.ahiuEr mathematics ns n subject 
for their depre-') nr have paviH ne llachelors of f-hipiiimrinp, or posse's tho 
nufhi enpino-rittp c<"r(if;'.ate., er otji'r e-jnivalent rjUoUric.atinn, Such c.andid.ates 
rhould Vc «nd»r 2* years rf ape, should serve on probation for ono year on 
Its. 10'> n r.v-nth, and after th.at jv^iiod, if found fit, shoid 1 bo placed in tho 
Its, £ott piade ; 

Thr'-' Ivrc* rr. rics wcul 1 apply t-v T.uroj»-an», Kurarinns nnd If.atives ; 

E''3 ro’t'tt! n fr-uti liur\ipea.n or llutasian eandidat. s who have passed the Knplish 
lliph ?rh-e'i evamir.ation, tahinp th.e folloatinp asnonpst the ojitional subjects 
in the evar!iw;i»;--ri ; — Ahmac-.lar, ficopraphy, Alpohra, Kv.elid, >rensur.ation nnd 
rtrswir.p. Such ta-andidsie-* rh—.ild l-K" betvrcen 10 and 21, sbould rerve cn 
j.'ro*-atim far thre-' yeats on Us. 100, and should then ho ndmitteJ, if fit, 
t.a the lcvre»l "rale tn Ur. 250. 

It may l-r el.jcvteil that tnsn of f l.o last cl»" vrith inferior educational fiualificntions will 
bavs r;n’.s advantage over tii 'ie wha enter under class (2), I ut it would be impossible to 
ro'trirt treju'ttr.er.'. to th» latter class at f>r>t. It rh'iuld, however, be i>5sfibIo to limit 
Tfsrruilmsnt tir.dsr els*^ C^), if nstat er.rs', at Irast in time, to candidat<»s who h.a pa « s cel the 
Ur.pltsh Hiph Srhv 1 i-Taminat!:n «-;th.cr with «U*tlnelion ir in the first cha*’. 

Subject to the p. .• ctii *n by th.' eandi Into e.f the nrv-s-.sry <H!;vlifTcatione, the arTange- 
meftts f T t lie febrti .n ef ir.'livi ’ ‘als rhouT 1 1-' left to the Surveyor-General. IJy piiltinp 
blmteli in ertnrn'ir.icitioa ssilh t. h--‘ds and collepcv the Survryor-Gsneral would find th.at be 

had a lar|p' fe’d t s ('le-l fretn, and s-beti'-n might he mad.' by n comparison of nclmol and 

C'i’.ege rejvrrts in the fir-.* in‘tanr.~, f..U’inrdliy a per-'-m.al imjv-clion of the most promising- 
.Jlla'es. 

A to tbe- Junior S'svic<? : — 

(1) by ct j-irvcynju^ bivo tVne fpc^ially ff’TvifV'. At prc'cnt 

aro olb wol lo j>Tomo*rhi to ibr Vrnvinrial pcrvicc tlio only 
TTsfitlj''*! f't r Ttroj>-.i'.naUy uxrt;. T'ucy hnirc mrely, liowcver, tho 

tUnt rhr.wbl be on fnr ndmi?’t:on to ^web a 

(li) by from 

{o) or Tbiranian^r xvlio brtic tho oxamination for Kuropoan 

nn<l vt-ljr* bav** in tbo fobowin,^ oplionnt rubjE'ob't Vernnoulnr, 

Cf oofjrAj»by, Kucliib Mon».«rAtion ntitl IJrawinj:; ; 

!>y rMf'CtIf n fr'^m nativoi wbo Invro tlift School or Knlranro cxnini* 

ivntion, (ju.tbTyiufC in inatbcrnatir^ nml rucb otber fsubjcctn n? tbo Surveyor-* 
may 

Tti bolli tbc murlteJatci pbodibl b« un^lcr 20, anti if por«5iblc, tlii» nj^c ^hoa^(l bo 

Tc^iucod to 1ft. CnndJflat^ ccb'clt-tl fboiiltl rcrvi'* for tliroo ycari* I'robntionorjt on Its. fiO iinil 
tb»^n^ if found qualified, *bould be ^iven an appointrnr'nt on Up/ 60. It may be necci»«Ary f< 
^vo tbo 3biroj>can»t a bibber I’^ay during (bo i»robnl?onary iktickI (ban imtivcf*, but it iw mlvin- 
ablo^ if pop'^iblc, to avoid sucb diriiuelionn- 
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It might also he advisable to obtain from the Army on special terms a number of 
candidates for this service, 'ivho ^vould be useful especially in frontier parties, and wo think 
that this is a matter which the Survej'or-G cneral should consider. 

5. For the grading of the two services we would suggest the following rates of pay : — 

(11 tChe Frovincial Service — Us. JluO — 300 — SbO — 400 — 500 — ;G00 — 700 — SOO, 

(2.) The .Tunior Service Rs. SO — -lOO — 150—200-^350 — 300 — 350 — 400. 

At the commencement of these services the grading must ho regulated entirely hy length 
of service, and a suitable arrangement would appear to be that three years should in each case 
be spout in cacb of the first tbrec grades,' and five 3 -ears in eaob of the next five; promotions 
from grade to grade being always subject to sucli examination or other test as tlic Survej'or- 
Gencral ma 3 - docido on to test the proficienc 3 ' of hts staff. 

G. The intro 1 net ion of new conditions of service cannot bo effected without some anomalies 
and complications. liuropeans and Eurasians with the same qualifications as are required now 
will receive much better terms ia the proposed new Froviacial service than thej’’ do under exist- 
ing i-ulesj and others with but Eligbtl 3 ' inferior qualific.ations will find themselves in a less 
2 >romisii)g career in the proposed Junior service. Such difficulties are inevitable at the outset, 
and wo do not think that in praetiee tbe 3 - need prove serious. 

7. As regards the iiumhers, we would restrict the Provincial service to 80 appointments, 
apart from 003 ’ required for cadastral work or other work under Local Governments, the 
Survo 3 -or-Gener.al being given full power to fill up all vacauoios caused by tho deputation of 
men for such purposes. The number of posts in the Junior service would then be 85. - 

a. 113 - rednoing the age for European and Eurasian 803-5 from 32 to 20 and doing nyvay with 
all special osaminations in survey subjects at tho outset, some of the drawbacks of the present 
sj-slcm woidd bo avoided. It lias been x’ointod out to us that “ few 803-6 can afford to ^end 
more than 18 months after the schools final examinatiou xireparing for actual work. There 
arc no colleges for Europeans in Upper India, and a 803 - who stax's on at school does not os 
a rule do much good for himself when he has got hc 3 'ond the school ourrioulum.-" 


lihscKt hy lAcutenant-CoXoncl Xonye jTrom. the scheme for the reorganisation of the Department 

as ptit foricartl by the Committee. 


1. Tlio number of parties is practically tho same under ms' scheme and that proposed by 
tbo Committee. 

2. Tho main points of difference between what I consider ncDDssar 3 ^ for the proper conduct 

and EUiKJCvision of the future work of the department, and the opinion of the Committee, are ns 
follows : 

(3} I ask for four Su 2 >erintendents of circles to snporviso under tho Survex-or-Gcneral the 
field Burve 3 -ing and during tie: recess season the mapping of four groups of 
parties, while tho Committee recommend that the SurTe 3 ’or-Goneral should 
himself directly carry out this work, except that the 3 '- supply one Superintendent 
to supervise the frontier work and one Inspecting Officer to assist the Surve 3 'or- 
Gcnoral in inspection duties alone. 

(3) I wish to decentralise the present hlap Record and Issue Offices b 3 ' establishing four 
such offices in different parts ot India, each dealing with the area supervised hy a 
Superintendent, i.e., one office for each of ray circles. 

(3) I would li.avo hut four or possibl 3 - fivo recess quarters for field parties, whereas the 

Committee rccoutmend that each party should havo its ovrn recess quarters. 

(4) I wish to havo the recruitment and training of tho surveyors carried out under the 

©ye of four Superintendents, whereas the Committee would make each officer in 
charge of a party recruit and train, his own men. 

S, As regards print {!>, I would submit with all respect to the Committee, that I alone of 
that body have bad experience of survey work in India, or oven of work executed in the 
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inanner in wliieli topographical -surveys are carried out iu that country-j -with the exception o£ 
Colonel Grant who has personally executed a certain amount o£ similar topographical work in 
South Africa and elBO-where. Sir John Farqnharson may have had experience, but it has not 
como out in evidence. Uly experience, and X have been for 25 years in the Survey Department, 
has convinced mo that up to date the supervision has been most insuQiciont, and that for the 
sake of ensuring uniformity in the quality of the field surveying as well as of the mapping 
which is carried out by the_ field parties during the recess season, constant and close supervision 
is necessary, and this opinion is shared by all the senior officers of the department. 

I would point out that up to date there have been always three, and latterly four, insneot- 

ing officers the Surveyor-General, the Deputy Surveyor-General, the Superintendent, 

Trigonometrical Surveys, the Superintendent, Foicst Surveys, — each having ceftain parties to 
inspect. "Wo arc now greatly increasing tho area to be surveyed each j^ear, and are also 
increasing the nuraber.aad strength of tho field parties, but the Committee recommend that the 
number of inspecting officers should be reduced to two — one the Surveyor-General, and the 
other a special officer working ns his assistant ; while they recommend the appointment of a 
special Superintendent for Frontier surveys. X own they recommend that ' the Surveyor- 
General should ho relieved of many of his present . duties, which will in future he performed 
hy tlio Deputy -Surveyor-General, but they have not, I think, talAn into sufficient account the 
elements of time and space, and 1 do not think that a system that may work well in England 
-can work equally well in a huge country like India. 

I have enumerated iu nay' sohemo tho duties which the Superintendents would have to 
pertonn, and that of inspection is hut one of them, and I consider that thoir time would be 
fully and most advantageously employed; niid considoriug the area to ho mapped each year, the 
• cxtrji expendituro involved hy having four Superintondonts instead of ono Superintendent and 
ono Inspecting Officer will be insignificant, while I feel convinced that thoir employment will 
prove in every way satisfactory and economical. 

4 .. Frontier Survet/s , — 1 object to the appointment of a Suporintendent of Frontier Surveys, 

1 X do not consider suoh an appointment necessary. Tho work on tho frontier is nrgont, and, 
ic ideais to complete the more important areas within live j'cars, after which some of the parties 
ill retu-m to their proper spheres of action in Kashmir and elsewhere. The nature of the 
juntry and inhabitants will not admit of survey work being carried out in the same 
jothodical way as in India, and there is not the same necessity for supervision in the fieffi, 
specially' as there are three officers for each party'. 

\l> The frontier s-urveys require constant references to the Foreign Department and iVIilitaty 
■jcAiorities, and deal with many confidential and often secret matters, and I am of opiniou that 
■Iifj direction of such surveys should be in the hands of the Surveyor-General himself, and not of 

. snhorfinatc officer who would not have tho same weight with other departments. Work on 

he frontier is also regarded as tho one x>rizo of the department, and the nomination of officers 
;o.'accompany military and other expeditions within and beyond our frontiers should rest 
mtirely with the Surveyor-General. 

1 consider that any change of control in this direction would seriously weaken the position 
of the Sneveyor-GeneraVin tho eyes of the Survey of India and of other Departments, and of 
the -public generally. 

6 . In spealing Officer, — do -not consider .that the appointment of a special Inspecting 
Officer will he entirely satisfactory ; he will merely he able to report to tho Surveyor-General 
cases that come under his notice during insiieotion and whioh call for orders or corieotion, and 
-will not have power to decide things. 

I claim for my sohemo of four circles, each under a' Superintendent : — 

fl) Tbat tho Surveyor-General will be able to treat the whole of the topographical 

parties as four parties, each with a number of detachments, 

' -'(ti)' That' ho will issue his orders to four Superintendents instead of to fifteen or more 
officers in charge. " ^ 



, (11) Thnt lie will be able to see tbe -wholo work ot all the topographical parties each j-oar 
during recess by visiting four or five centres. 

(4) That in addition he -will bo able to occasionally inspect parties in the field. 

(5) That there will bo considerable economy in having four or five recess ofiices instead of 

fifteen or more. 

(B) That the concentration of parties during recess will in every way tend to efficionoy 
and nniformity in the work. 

(7) That the pay and promotion of sorveyors avill bo better regirlated. 

(8) That by close association rvith other parties there will he a stimulus given to tho- 

work and a spirit of emulation encouraged. 

(S) That the recruiting and training of the surveyors will bo hotter carried out than if 
these duties are delegated to each party separately. 

(lO} That the personnel of the parties can he hotter regulated. 

tlT-) That there will ha a permanent drawing ofiSco in each circle, together with' 
a map record aitd issue office, and. but four depdts for the instrumental oq^nip-' 
ment of the parties instead of one for each party. 

(12) That there will bo an enormous saving of correspondence in tbs^bcad-quartors offices. 

which woidd deal with four circle officers instead of fifteen or more party officers. 

(13) That any difficulties that arise, and which the officer in charge of a party cannot 

solve, could ho at once referred by him to tbo Suporintondent who will bo always,, 
as it •were, on the spot, whereas it might take a long time to gat orders direct 
from the Surveyor-General if be were on tour. 


6. Decentralisation of Hap Decord.s.—'W ith regard to jjoint (2). At present the hcad-f' 
quarters offices at Calcutta contain tbo whole of tbo records and maps of tbo department and’ 
the number of those is enormous. If we nro to make use of existing data in tbo preparation'^ 
of our new series of maps, the records will have to be gone through and sorted by circles ori 
p.arties, as the case may bo, and either banded over to or copied for tbe officers in charge. I an)f 
of opinion that it will ho better to hand them over to the officers in charge of circlea who will^' 
also be in ebargo of the circle drawing and record and mop office at which, according to rnyf 
Ecbome, the parlies will recess, and ho will thus bo in a position to know exactly wbat exists anu 
the party or parties that should use it i he would also sec that it was used to the best advantagOjJ ' 
The maps of Iris circle being also stored in his office, they wonld bo far more readily obtainal]f '\ B 
than maps arc at present (Calcutta being tbo only map issue office), and their existence wot^-''' 
bo brought mure prominently to notice : Calcutta would thus have to deal only with old 
and records no longer required for topographical purposes and with general and special maps 


■ 5 ' 
maps. ' 


This system will not involve a largo staff ; it will give employment to some of the senior 
Provincial officers, and to others attached to the topographical parties of the circle, who may 
not bo fit for active work in tbo field. 

7. Deeess qisarters . — As regards point (3), 1 would most strongly urge concentration of 
recess quarters for p.srfies working in adjacent areas, even if tbo parties are independent of each 
other and not nndcr one Superintendent. Sncli a concentration brings the various members 
together, cnconragos energy and rivalry amongst them, and must tend to efficiency. I am, ns 
will have been seen already, anxious to have all the offices of a circle under one roof and one 
officer, because it must be economical ; one small staff can then look after tbo whole of the 
possessions of the parlies while the latter are in the field and any drawing work that has not 
been finished during recess can be continned in the same office nnder tbe permanent staff of 
that office, instead of each party b.aving to make its own special arrangements to the detriment 
of its field work. The compilation of the smaller scale maps, preparation of charts and of the 
professional records, can then be properly arranged for without the breaks that occur alwoys 
where such duties arc left entirely to field parties, whoso main object is field surveying, and the- 
present confosioa and arrears of work should not in the future occur. 
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The present system oE housing' the parties in snoh bnngalon's as may be available, most oE 
whioh arc tinsnitablo as drawing ofGces, will bo avoided, and everj’-tliing will be oi^a more 
systematic footing. 

S, Tlecrtiitment of the Imperial HrancA . — ^With regard to the recruitment and terms o£ 
services o£ otHcers of the Imperial Branch, X agree to the suggestions that the appointments in 
the first instance should be made for a period oC five years only, by tbc end o£ wbicb time, the 
Surveyor-General would have been ablo to form an opinion as to whether an officer was suitable 
£or .permanent service in the department or not. Oflloors tbcmselvus would also during this 
period bo able to decide whotlicr they -would accept permanent service, if offered to them, or 
not. The appointments o£ Survoyor-Ganoral, I>cputy Surveyor-General, Superintendent, 
Trigonometrical Surveys, and of Superintendents of Circles, would be sullicient, in my opinion, 
to induce officers to accept permanent service in tho department which, I consider, is, in 
India, essential to* the woll-heing of the dep-artmont. To offer to such a large number of 
officers as wiil have to he cmploy*ed, and who will have made India their homo and tho Survey 
Uopartmont their profession, but five posts of any direct responsibilities as tbo Committee 
suggest, namely, Surveyor-General, Deputy Surveyor-General, Superintendent, Trigonometri- 
cal Surveys, Superintendent, frontier Surveys, and one Travelling Inspector, would not, in 
my opinion, attract the best class of officers to the department, and to both the two latter 
appointments I h.avc already objected as unsuitable. Tho other staff appointments now styled 
Assistant Surveyor-Generals are most unpopular, and alway-s jnust he, as long as the head- 
quarters remain inWCalcutta. They' are not looked upon as a row.ard for past sorvlcss, hut as a 
necessary evil consequent on seniority. 

9. Itecrtcitmenl of survetjors . — Hitherto recruitment and ti-aining of surveyors has almost 
always been carried out by tho otllcors in charge of parties thomsolves, httt some years ago a 
school was started at Dabra to train the necessary surveyors, and oflacers wr-re directed to 
state tho numbers tboy wanted eaolt year. The pay*" offered did not attract a good lot of men 
and the supply from the neighbourhood of Dohra was soon exhausted. Tho regulations did 
not admit of the travelling expenses to tho school being paid by oflloors rcoriritiug in distant 
parts, and consoqnontly tliis attempt w.is abandoned. Its object w.as to roliove tho field p.artics 
of tho burden and expense of training their own men and of assimilating pay*. Now that wo are 
embarking on such an extended programme, the number of surveyors to be trained will bo 
very great and tho supply* must bo constant. For efficient worhing and for uniformity* of 
results, the training should bo sy'stematic and continuous, and this can better be carried out 
by making one officer responsible for it in each group, than by malcing each officer in charge of 
a party recruit and train his own men. The class of survey to bo carried out in the future is 
■higher than any that has been done in the past, and the success of tho work will depend very 
largely on the preliminary* training of the surveyors, a duty, which I know from experience, 
is very troublesome and detrimental to the general work of a field party*. I should ask for no 
extra staff for this duty, tho circle officer would employ such members of the topographical 
parties under him as ho considered advisable from time to time. Ha would also be abla 
under this system to slrengthcu any particular party at any time without necessarily weaken- 
ing another and to equalise the working power of his parties. 


T/ic S8lh April 1903. 


F. B. DONGE, Tncut.-Cjlonel, H. E, 
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CHAPTER VIII. 


Methods and style of pnhlicatiou of topographical maps. 


Superior ity of ongraviog-. 


103. Turning now to the third head of our instructions, wo have already 

noticed the incompleteness of a large 

Uundrautases of rliolo-zincograpliy. 

numhei- ol the standard sheets, and the 
fragmentary nature of the patchwork surreys on which they are based. The 
next great defect in most of the maps is owing to the method of repi’o- 
duction, namely, photo-zincography. Under this admittedly inferior method, 
the whole execution of the maps is rough and coarse, and sometimes, 
in close districts, especially where there are many heavy contours, important 
details, such as roads and tracts, are jiearly illegible. .^s au cxamjjle 
the 2" sheet of Simla, in which it is' extremely difficult to distinguish 
the cart-road to Kalka, may he i-eferred to, though the scale is double 
that of the ovdinai'y topographical map. Uor military purposes this is an 
important defect, and it applies also to the coarse linos indicating raihvays, 
the small etchings indicating cuttings and embankments, and in f ac fc to neai'ly 
all the details which are important from a military point of view. 

104. The only method by which these defects can be thoroughly remedied 

is by the adoption of ongi*aving, and 
Supcuorvty of ongra^ioe. bceu strongly pressed on the 

Committee hy Sir John ITarquharson, that their report should contain a 
recommendation that this process should be resorted to, not only for the 
maps for which it is at present used, hut for tho 1 " standard sheets. 

It is right to say that, hut for- Sir* John Pnrquliavson’s raising the subject, 
wo should not have considered this great oxten.sion of the engravers’ art 
to Indian maps as practicable ; but ho has oonvinecd us that the matter 
is one deserving the mo>t serious consideration, and we wish to call attention 
to his decided opinion on the subject, though %Te am not prepared to recommend 
that so groat and costly a n ork as the engraving of the standai’d sheets of 
India should be undertaken. 

10a. "SYo have received estimates of the probable cost of ongraving- the 1" 

maps in England fi’om Colonel Grant, 

Cost oC cnsra.^inc’ the FtanilfiTtl pliects. „ e~* in 

from the Orduance Survey and from a 
pi'ivntc firm, wliich diffei* very largely. 'Wc need not criticise these differ- 
ences, which appear to depend on tho class of engraving required, especially 
of hill features, and the extent to which the sheets taken as specimens may 
ho regarded as reiirescntalivo of tho work to be done throughout tlie countrv. 
It is sufficient to say that the estimates vary from £400,000 to £1,300,000 
for tho whole of the work. Assuming that all attempts at vertical hill hachui*- 
ing are given up, oud tiiat only horizontal contouring is, as in the American 
maps, used for the delineation of hill features, wc should hesitate to place 
the estimate below £500,000 for the whole country, and this amount would 
involve for 25 years an annual expenditure of £20,000, or three lakhs of 
rux^cos. 

100. Sir John Earquharson in his fin.al proposals*’ has suggested that 
s.=fT of required. Burma might be Gxcepted from the area 

for which engraved maps are required 
and that for the rest of India the work m ight he executed partly in Ensland 

* page £7, Section II in Part II of tlic Beport. ~ 
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and partlj- in India, 'a'horc n stalt of S9 engravers would bo required. Tbis 
estimate is howovor based on tho rates of work of English engravers, -4lnd 
cannot, wo fear, bo accepted as applicable to the stamp of engraver who can 
be obtained in this country. Owing to tbe miscelLartrous nature of tbo work 
on wbicb most of tbe engravers are employed at Calcutta, we do not nitacb 
too muel\ importance to estimates of outturn based on past experience there. 
But we ju'o informed that at present only so\cu of tbo tl" ilegree sheets can 
bo engraved in one year by tho stall’, wbicb will therorore require to be con- 
sidcra1>ly angraonted for work on tbe ^-''sheets alone, since tho average annual 
number to bo prepared will bo about 17- As tho now standard .sheets will 
bo of tbe same si'/.o ns the degree sheets, and -!S0 of them will on tbo average 
be published annually, it is obvious that evou after making very groat allow- 
ance for tbo easier nattirc of the work on tbe i" map, no groat assistance 
in tlie work c.an be e.vpectod in this country, unless tbe siaiT is increased to 
an oxti'iit that we are unable to recommend. 


1.07. "While fully admitting, therefore, tho incomparable superiority of 

copper-plate engr.-tving to any other form 

HeHoi.ineoi;rnphv, net inc, rfronimcmTcJ. - , . ‘ 

of rcprouuat)On, ^YC cannot recommend the 
Government of^ India to iinderlakc the expense required to apply it uni- 
vorsally to the standard 1" sheets, 'i’lie recently issued Burma sheets arc ac- 
cepted hy the military nutliorities as sullleicnHy good in stylo for tlieir 
requirements ; and are, wo think, adequate for all prcsc?nt jiurposes. 
Eurther imiirovoinent in cxcoution is po.i.sihlc, ns it appears clearly from 
Colonel Graitfs report, and from specimens of maps which ho has shown 
ns, that licliozincography is capable of producing very much belter results 
tbau are at pre.sent obtained in this country. Al'o recommend, therefore, 
that tho cITorts of tbe Bejiartmont bo tlirecicd to improving its existing 
metbods and to tlio substitution of licliozincography for pboiozineograiiby, 
rather than to the adoption of copjier-engr.iving cn an extensive scale. 
Tlic work on a great, number of tho sheets of India is so open and the 
demand for tbo sbocls so small that we do not think the expense of engrai'- 
ing, however superior tbo results might be, would be justified. 


IVc should be glad, however, to see c.xcsptions made in cases where 
these conditions do not ajiply, — such as in the case of the map of Simla al- 
ready referred to, — and wo think that the Surveyor-General might be 
anthorised to incur some small cxponditiirc, say Rs. 15,000 a year, in 
liaving standard sheets, for wbicb there is likely to bo a demand, engraved. 
Tho Government of India would thus in feiv years have better mate- 
rials than at present for a conclusion as to whether the additional oxjion- 
diturc was justified. 


This decision not to recommend the engraving of the 1" standard sheets 
docs not carry tho concurronoo of Sir John Parquhnrson, who lias giv'en the 
reasons for his dissent in tho note appended to this chapter. 


Want of nnlfurinJly isi the mapar- 


108, Probably tbo next most serious defect in tbo 1-incb maps, which 

should be noticed is tbo entire absence of 
uniformity in their style of preparation, 
in the details shewn upon them, and in the varying absence or presence 
of symbols. When symbols ai-o used they are never uniform. In this respect 
every successive Sun^oyor-Gonoral has boon a law unto bimsolf. 
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109. W'e are of opinion that a rcmetlv sliotildhe applied to this defect before 
® any of the revised l-inoh maps of India 

^ - are publistied. vS e liave prepared a 

eliai’acteristio slieet shewing those details wliich can in our opinion he shown 
hy contract ions, hr various kinds of type, and hy conventional signs, on tlio 
maps. Those symbols wliieh are mm-e important, more especially those of 
importance to soldiers and travellers, should ho inserted for reference on the 
bottom margin, as is done on most European maps ; the rest should be shewn 
on a “ ciiaraeteristic sheet " to he printed as a so 2 >ar'ate paper, as is now done 
hv the Survey of India. But the number of symbols sbewn on the map 
itself should be uniform, and should not vary (as is now the practice) 
accoi-ding to those which actually appear on the body of the map. As 
to boundaries, wo are of ojiinion that the symbol sliovdd he the same 
throughout. It is not in oui' O 2 '>inion material in a topographical ma2), 
although it is of importance in a cadastral map, whether a boundary following 
a small stream which is shewn hy a single line on the map, should he drawn 
on one side of the stream or* the other*; hut it is of importance that a 
boundary should he readily followed throughout its course fi’Ora end to end 
of the map, and the present comi^licated of changing a boundary 

symbol consisting of a nnmhci* of dashes and dots to a symbol of dots only, 
when it meets a natural feature such as a small stream, makes it impossible 
to follow the boundary except hy the ex 2 ’enditure of much time and trouble. 
We have also found cases, one on a 2'inch mail of so recent a date as 1900, 
•where dots of exactly the same character arc used to show features so different 
as “ contours ” and tlie “ limits of cultivation,” and these small dots actually 
cross each other frequently on the map. Wo think, on the other hand, that 


JJis!^ent by Licvtrnnitt-Colonel Ijonge reyartHny the jjro/josti^s abvnb 
Santulary Symbol.t . — In j>ar;i fjiapli lOS, the Committco laye down certain boundary 
eyrnhols to bo used on the majis in futnro. Owing to want o£ time, tliis point iiap, 1 tliinfc, 
been instifiiciently considered. In Ijidia, especially- on tlio frontiDr, we Lave boundaries 
wbicli have bean defined by treaty, but not demarcated, boundaries winch have been demnreafed 
but not surveyed, and boundaries which thougli recognised by custom are still imdofined. 
For all these some special symbols must be used. 


On. a niiiior point, namely, tbat o£ defining a boundary along a stream, canal or road, I 
would urge tbat the 2 >rc?ent custom of sbowing it by dots, as now done in tile Survey of India 
malts, bo continued. In Fngland there being topographical maps on several Fcalcs, it is 
immaterial whether a boundary is sliowu on one fida or the other oC a stream oven though the 
centre o£ the slrcam is the actual boundary, as the public have another map to refer to ; but in 
India the 1-incli map will be the standard, and there will be nothing to refer to on a larger Bcaic 
except such cadastral maps as ina 3 ' exist ; and it is, theioforo, important to show' on that map, the 
correct position of a boundary, it it is shown at all, and this can best bo done bj- placing dots 
idternateli' on each bank of small streams. The Committee state that this may lead -to con- 
fusion, and quote the case of a topographical map which thej- examined on which certain 
contours and the limits of cultivation were a1<=o sho-wn by' dots. Snob a case should not occur 
in the future, for orders have been issued that the limits of cultiT.ation. should not be shown 
along natural fe.atures, and the contours in fnturo will invariably bo in brown, whereas the 
boundary dots will be blaob, audit has not anywhere been suggested to show contours on fbo 
topographical maps bj' moans of dots. The use of dots to define boundaries along streams 
would only be employed wbero the width did not admit of the ordinary boundary symbols 
being carried down the centre of the stre.am. Under the circumstances, I w'onld suggest that 
the whole question be left to bo settled by the Surveyor-General in consultation w-itb the 
Government of India. 


Tyfe 23lb April 1905, 


F. B. liONGE, Xiieut.-Colonel , It.S, 
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all symbols should bo tborougbly disfcinotive. Most of tbo above recdRrks- 
apply also to tbo i^-ineb map. 

ITrom tboso recommendations Colonel liongo dissents for tho reasons- 
given in bis noto on tbo preceding p.age. 

• HO. Wc tliink that tbe top margin of tbo map sbould be reserved for tbo 

pnrely descriptive title of tbo map, and its 
' . numuor, Avnicn should bo always on 

tiio right band top corner. On the Imltorn margin should be shown tbe 
symbols, a small index slicwing tho position of the map, tbe scale, tbo name 
of tho Surveyor-General who publishes the map, but not tho names of any 
subordinates, with tlao dates of surrey or revision and of publication, and any 
short explanatory foot-notes which rnay bo necossary. On all tbo margins the 
number of the adjoining sheets sbould be given. Had time permitted, we 
sbould have desired to ptoparo a specimen map showing tho marginal entries 
above described j hut this is tho less necessary in that our proposals on this 
subject cannot bo considered final. TVo have however shown in our " oharac- 
teristio sheet,” liow the unnecessarily elaborate marginal lines now in use 
might bo simplified. 

Tbo form of the topographical maps of any country, once decided upon, 
diould bo permanent; wo arc not aware of any exception to this rule in tho 
case of the maps of any couiitry. "Wo recommend, therefore, that the form of 
tbe futnro 1-incb maps of tbo Indian Survey sbould bo fully considered and 
decided upon by tbo Governracut of India. IT'c further most strongly 
recommend that after tho form of the maps l»as been thus settled, no inter- 
ference with that form should be afterwards allowed. As above said, all the 
topographical maps of every country are and sbould ho on one uniform 
pattern. 

111. As to tho sizo of tho revised 1-inch maps of India, we are of opinion 

that they should ho half tho present size, 
tlio present map to be vertically divided 

into two. This will givo maps approximatolj' (witliin tho margins) of IG: 
inches by 17- There aro two advantages in this course. TIio maps will 
themselves be less r^nwicldy ; and tbo reduced size will givo muob greater- 
facilities for good registration, sbould tbo maps bo colour-printed. In view 
of the fact tliat wo propose tliat all hill features should bo printed in 
brown from a separate plato, tins last point is important. 

112. "Wo liave considered very carefully tbo question of the scales of 

survey and publication. It is a sound 
scatesof •nirryona pobiicatioti. principle ond onc, WO bclicvc, of almost 

universal adoption in other countries, tliat tho scalo of survey sbould ho at 
least double tbo scale ot publication ; in India also very general effoct 
lias been gb-cn to tho principle. Thus all topographical maps prepared 
from cadastral maps aro reduced from tho 16 " or some larger scale, those 
from revenue or forest surveys from tho A", while a oonsidcrablo amount 
of topographical surveying has been done on tho 2 ," scale. In Native States 
generally, and also in diflicult country olsowhoro,- tho scalo of both suivcy and 
publication has bcon tho 3.", hut many of the Native States surveys appear to- 
have been made with tho primary object of affording material for tho 
Atlas Blicots ; so that the general principle was not infringed in thoir case. 
The Committee have considorod with care wliether, with a view to save- 


Sise of tie map- 
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expense, especially in publication, and to facilitate tlie prepavation of maps 
by engraving instead of by inferior processes, it would not be sufSeient to 
survey on tbe 1"” scale and'publisb on fcbe They ai'O unable, bowever, to 

recommend Ibis course for tlie following reasons : — 

Tbe accepted scale of publication is at present tbe' 1", 
fj’or military purposes tbe 1" scale is generally necessary, and tbe 
military autliorities are of opinion tbat tbis is tlie smallest scale 
of use for tactical purposes. 

Even tbe 1" scale is not large enougli for all purposes. On tbe 
Erontier there is so mueli intricate physical detail tbat publica- 
tion of tbe maps of certain areas on tire 2" scale has been 
asked for ; and engineers, with few exceptions, represent tbat tire 
1" map is too small. In some cases 4i" maps have been asked 
for for irrigation purposes, but this request lias not been 
pressed, and tbe greater part of the evidence we have received 
shows that for almost all special purposes a survey on. the 2"' 
scale will bo suCBcient. 

"We recommend therefore tbat the ordinary scale of survey be the 2" and 
tbe ordinary scale of publication tbe 1", with tbe following exceptions : 

(i) 'Where tiro country is diCScult, unhealthy and undeveloped, and tbe 

expense of a 2" survey would 'be great, we would allow tbe 
survey to be on tbe If' scale. , 

(ii) Similarly, wbere tbore are few pbysical features to be delineated, as 

in tiro desert parts of Eajputana and Eabawalpur, a 2'' survey is 
unuecessary. . . 

(iii) ■V%'’bere a tract comes under revision or resurvoy, of wbieb .the' 

existing maps have been published on tbe 1" scale, tbougb possibly 
tbe survey was carried out ou tbe 2" 'scale, tbe method of X'erdsioii 
or resurvey must be left to tbe Surveyor-General, who would 
either use manusoript copies of tlie 2" work or special prints of 
tiro resultant X" maps, as lie considered best and most eoono- 
mical, 

(iv) XVbere the survey is made on tbe 2" scale, wc would allow publica- 

tion on tbat scale, (as well as on tbe 1",) in aray case wbere maps on 
tbe larger soale arc required for the purposes of any department. 
The larger scale maps will apparently be required by irrigation 
and I'arlway ongiueers, and are in some cases specially asked for 
by tlie military authorities. 

(v) "We arc divided in opinion as to wliotber publication on the -J-" scale 

would not be sutEoient in certain localities where there is little 
information to be shown in tbe maps, and wliero suob informa- 
tion cannot be obtained without groat expense. Such tracts 
are the desert parts of Eajputana, tbe outer ranges of the 
Himalayas, the Orissa and Chittagong bill tracts and tbe 
like. In tlie opinion of tbe Ercsidenfe and Sir John Earqubarson 
the -?i" scale is sufficient for giving all tbe information re- 
quired in such parts, while Colonels Eonge and Kelly are of 
opinion tbat uniformity should be preserved by tbe issue of 1" 
sheets tliroiigbottt. As the survey- will be made on tbo I" scale, 
tbe question is not of great importance, so far as expense is 
concerned, unless it is decided to engrave tbe maps. 


CD 

( 2 ) 
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113. As to levels," tKe eviderico'-wMcli lias lieen given before ns bas been 

Level.. nnanitnons on two points : jBrstly, the 

military' evidence is to the effect that on 

many or'most.of the 1-inch maps an'iT)suiB6ient:n"amber of altitude's has ^beeh 
shewn along .the top of ridges or passes 'a-ndlalong . the bottom of valleys j 
and, secondly, the evidence of engineers is to the effect thr.t many more of 
those levels which are reqnired hy-’ them' for’ preparing sohenies for rondsi 
arailways/icanalsj etc., should be shown ondhe "l-inch maps.. 

The remedy for the first defect is comparatively ' ea«y ; it consists merely 
in an additional -snpply of clinometrio heights by the field snrvoyors, and 
"these have indeed been’largely supplied already on the most recent 1-in'eh 
maps prepared by 'the Survey of India, such as' the maps of Burma. It only 
remains for the Surveyor-Greneral to see that in fiiture such heights as are 
necessary for military purposes, should be inserted on the maps. Clinometrio 
'heights; which are always connected with the calculated heights of the 
"trigonometrical stations, are sufficiently accurate for'those purposes. 

It is otherwise "with- the- levels which. -are required by. engineers Some- of 
those who gave evidence, it is true, professed 'to be satisfied with approxi- 
mate levels, but we do nob think th-at that opinion would ! be’ endorsed by 
tbe profession generally; and we recommend that a large extension of instru- 
imental levelling be carried out over India during- the' revision of .the I-inch 
■maps.- Theselevels need not be of tbe extreme, preoisionrequired for the main 
lines of -levels, which have already been extensively carried across India, but 
"tbey would be sufHciently aconrato for all praclioal purposes. Tbe Surveyor- 
General estimates. that one leveller witb each field party could run 80 miles 
■of levelling per month, and that this would supply from 60 to 60 linear miles 
.of - levels for each f"all standard sheet. 'We strongly recommend that he-be 
-authorised to carry out this work during-tlio revision.' 

114. -But -there is -a preliminary work- which we think should be taken in 
Tmmccliate necessity of cq^natlng main circuit hand at once. The Superintendent of tho 

ieveta. - Trigonometrical Branch informed, us that 

the work of 'distributing the’errors in the main circuits which have already been 
levelled, is greatly in' arrear. There is a great temptation’ to postpone this work, 
because it shews.no results in the form of progress foi- annual reports. But 
that- postponement is in itSTesults most wasteful both of labour and money. 
'The unequated levels-on tli'e-main lines. are inserted’ "on- the maps ; wlien thb 
levels- are equated, everyone of those levels -will have-to be re-calculated and 
a’new level -will have to be substituted. 'But this is not all. Every -new line-of 
■secondary, levelling has to- start from the levels on tbe main circuits, and 
■conBequently-.any alteration in. the latter "has to be carried’ out for'cvei-y level 
in the secondary oirenits.- If, for .instance/ we assume-^ithat oirr ‘recommenda- 
tion.- is adopted; that the field -parties arc to carry out snob lines of secondary 
levelling, each party will run some 500. miles of levelling'-in - the season; for 
16 parties that will amount to about 7,00J miles annually of loveIJing ; if the 
•distribution of error is not carried out before the levels are inserted on the 
maps, then, when tlie errors are actually distributed, some 7,0o0 levels will 
•have to be re-calculated and-new levels' will' have to be substituted, and this 
Idbour' will go on aconcnulatiog " at the s-ame rate of 7,000 additional levels 
^■very year.- The labour involved is e'xactly the same whether tho error should he 
4 feet or :|-th -of ,a foot. It will thus be seen how wasteful it is to postpone the 
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inevitable worTc oC of error,' and also liOTV it not only affects tbe 

correction of tbe errors themselves, but also may largely render necessary the 
labour and inc'onveuionco of carrying out corrections on the plans themselves. 

tlioroforo strongly recommend tbat the Surveyor-General of India shonld 
call upon tlie Superintendent of tbo Trigonometrical Branch for an estimate aa 
early as possible of the cost and time likely to he required for completing the 
adjustment of error on the main lines of levelling carried, across India, and that 
this Avork, if the necessary funds are granted, should he completed as soon as 
possible. As n'o are recommending that field parties should simultaneously, 
except in some of the north-n'estern areas, begin the work of revision all over 
India, this question afiects the vrbole country. No new extensive system of 
levelling should he carried out until the basis from wbich it is to start is 
placed on a satisfactory footing. 


115 . There is another important matter in connection with triangulation 
, and levelling to which attention must be 

Frcscrcation ox .* 

drawn, and tnat la tlie preservation of tlie 
permanent survey marks on tbe ground. Orders are in force for the care- 
ful preservation of the Great Trigonometrical Survey stations, but wo believe 
tbat in some parts of India tbese orders havo not been observed, or it may bo 
that the stations had disappoar'ed before they wore issued. In the plains of 
Bengal we understand there are hardly any Survey stations to be found. 
The importance of maintaining the stations of the Trigonometrical Survey of 
India need not he insisted on. But if a system of periodical revision of 
the topographical maps is now embarked upon, there will bo a marked ad- 
vantage to be gained from the preservation of as many tiiangulation points 
in hilly districts, and traverse points in the plains as possible. VVo havo 
recommended that the conduct of cadastral surveys he left to Xiocal Govern- 
ments, but it is one of the first essentials of the system that they should 
erect and maintain every permanent mark of the triangulation or traverse 
survey. In cadastral districts in every four or five miles square at least one 
survey point should be fixed permanently, specially marked, and carefully 
maintained in connection Avith the main triangulation system of India. 

116. Wo have little change to propose as to contours. It is intended 
Conionra. that they should, as in tlie case of the 

existing maps of Burma, be shewn in 
brown on the revised maps. "Wo are of opinion tbat the present system 
of surveying and drawing them is sufiacicntly accurate for all practical 
purposes, and that it would he impossible, in view of tbo large area to bo 
dealt with,' to undertake any general system of srurveying instrumental con- 
tours for the 1-incb maps. 'Where such contours are required in special 
areas for engineering purposes, it will be for tlie engineers to survey them for 
tbemsolves, as indeed, wo are informed, has already been done in various 
parts of India for irrigation purposes. 


A-U inspection of some of tbe maps of European countries and of the 
XInited States convinces us tbat for maps on the 1-incli scale there is, so far as 
copper engraved maps are concerned, no difficulty in shewing contours at lOO 
feet intervals up to the greatcstheiglits, and until the ground becomes actually 
precipitous, when the symhol for cliffs is used j as to whether on phofo-zinco- 
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gi-fiplied or helio-zincograpbecl maps it is possible' on very steep slopes 
to satisfactorily shew tlicm wo reserve our opinion, merely vem a vicing that on 
sucli maps as those of Simla anti Darjeeling the coritours overwhelm and 
obscure every other detail, and make tlie mop nseless for evef^ jiraotical pur- 
pose. On lower ground and slightly undulating slopes wo recommend that, 
if possible, the contours should for the 1-incb map be at CO feet- intervals. 
There would be no practical diCQculty in carrying out Ibis rnoommendatioa 
on an. -engraved map, because the contours could bo distinguished by 
numbering ; but on a photo-zincograpbed map such numbering on steep 
ground would be practically iUipossible. ■\Ve therefore leave both the 
numhoring of selected contours nt, say, .every .COO feet, and the representation 
of CO feet contours, as open questions. 

3?or the*'J-inch map, ehould it turn out to be impossible to get engravers of 
the necessary artistic skill and in sufficient numbers to engrave the hill 


rrintiTic In colour. 


features by vortical hacliures, — and this seems a possible, if not a probable, 
contingency, — the hill features will, in tjm case of this map also, have to be 
shewn by horizontal contours, and on stoop ground tho contours will have to 
be at not loss intervals than about 250 feet. 'Whether contours or vertical 
hacliuring is used, we recommend that for this niup also the hill features 
should ho printed in brown by preparing a separate plate. 

XX7. We recommend that an edition of tho 1-inch map should he printed 

in colour, more especially for military 
purposes, and that tho colours should 
be black for the detail, brown for the hills, bluo for the water, and burnt 
sienna (or lake) for the roads, those being tho colours almost universally used* 
for colour printed maps. 

118. It is evident from the replies received to our series of questions that 

for administrativo purposes a map show- 
ing village boundaries is required. Many 
of the officers coiTsultcd stare in fact that they prefer a skeleton or index map 
giving tho boundaries of tho villages to ono showing full topographical 
details but omitting tho boundaries. Other's again, and tho majority of such 
officers are among those more accustomed perhaps to using topographical 
maps, consider that in a map with full topographical details village boundaries 
are unnecessary and only tend to obscurity. In our opinion the inclusion, of 
such details as village boundaries in a topographical map is not only unneces- 
sary hut is indeed objectionable. Wboro villages are small, n I" map show- 
ing boundaries presents a mass of lines which represent nothing which can he 
found on tho ground, whereas if only largo villages are to bo marked out, the, 
administrativo object in view is defeated. The revised 1" topographical map 
should not, wo think, show village boundaries. 


Village IxintidaTics. 


Dut at the same time we consider that in order to meet- administrative 
requirements the Survdy of India should ha prepared to issue another edition 
of tho 1" map showing village bountlai*ies, provided that the Local Govern- 
ment concerned supplies tho necessary material for their insertion, 'the cost 
of producing large scale maps from cadastral surveys down to the 1-inch 
should fall on. tho Local Governments, who should he at liberty to decide 
whether the village boundaries are .to be simjily surprinted on the topo- 
graphical map, or only on tho detail plato omitting tho hill features, and so 
forth. It is possible that certain Provinces, o.g., Madras and Mysore, which 



l)a.vc alrendy thftir o^r-n. arrangcmen-ts for produoing 1" maps sliowing tbeso 
boundaries will not require any second edition of tbo topograpliical rnap. 
"VS'Iiere, liowcvcr, such a. map is required, and the materials for its compilation 
are supplied, its»preparation slionld be. regarded as a legitimate function of 
tile Surrey of India. 

119. proposal lias been made to ns by tiio military autlvovities that 

tlie standard slieets should be num- 

. ^suui'bcrinr? o£ stanilArcl ^ 1-1 

bereci m one series for all IrLaia>- but Tre 
do not recommend its adoption. Tbe numbering would reaeb an excessive 
figure, and we prefer to retain tbe present system of numbeidng by IProvinces, 


T/ie ^-ino7i or ■£--»tiIe jimjjs of the JCiidian ^tZees, 

120. Tbo great work of tbc Indian A,tlas was commenced in JLSSfi. The 
■co.:.ncnccmc.torth. ir.j«n AUa. in K„sw. lubonrs of tbo topogvapbioal survcyors 

of tbc Madras iililitary Institute, based 
on Colonel bambton’s triangulation, bad attracted attention as soon as tlia 
results arrived in England, and tbe necsssity for tb.o jmblication of accurate 
and detailed maps of India was at once ackno wleclgod. Aaron .Ajrrowsmltli, the 
famous cartograplicr, constructed a projection for an atlas of India ou tbe 
scale of four miles to an inch, and published in 1S22 an atlas of South 
India from Capo Comorin to the Kistna in 18 sheets. The projection is a 
modification of tbe conical development ; it represents tbe parallels of latitude 
by concontrio arcs, and tbo meridians by arcs concave to the coirtral meridian, 
not by straight lines as in the Ir-ue conical development. On Arrowsmitb’s 
death tbe work of compiling and engraving tbo sheets of tbe atlas of India 
•was entrusted by the East India Eirectors to their geograiilior Jolin Walk-er,.a 
member of a family of map engravers. Arrou smith’s projection and scale 
were adopted, and tbo first sheet of tiro atlas was published in 1S27. The 
atlas was dc.-igned to occupy 177 sheets, -±0 inches by 27. Tiio size of the 
sheets led to delay in the compilation of the materials and the engraving of 
tbe plates It was therefore decided in IBGl to publish tho-atlas in quarter 
sheets. Up. to ISGS Hr. John ’Vl'allvei-, whose health then completelv broke 
down, had completed the engraving of S I. of the, sheets. There has alsvays 
been the highest testimony to tlio accui'acy and excellent style in which the 
shoots were produced. 


121. In ISGD the worl' 

'XJio eiipraviiijr dt tlic AUm tr.^nEfcrr._-a lo lnHi%. 


of engraving the atlas was transferred to India, 
a cavofully selected statf of English en- 

t ■» f _-f . . « ^ _ 


^ravoi-s having.heon brouglit out by Colo- 
^•^1 Umillior, During the icmaiiidcr of liis incumbency of the post of 
Surveyor-General great efforts were, as already noted, made to push on tbe 
oomplction of lliis most valuable work, and by 1S77 materials for a first 
edition of tbc atlas w-cro practically complete. The revision and rep ublieation 
of the sheets has been continuously persevered in since that date, as new 
material became availaljle. • ’ 

122- Tbo meiidian adox>ted* for tbo projection v^as that of tbe Madr'as Ob- 

Error* tn the ctiiie and pro5<^vt'on of the aua*. scr'v atoT^, HS tljcii ascertaiiieclj namely, 

- -• m * ^8 So iliG latest TIT 

? 39" electric tolcgrapb, is 80° 14' 61", a difference of 

ft at point wbicU must be noticed about these atlas sheets is 

JtbaU^ scale used by afr. VTalker was not exactly 1 inch to 4 miles, which 


Tbc hitherto AiJopted for the standard sLeeis is 17- 


21/' 
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The Atlas now obsolete. 


equals 23 ^ 115 , but a scale of lu oonsequeneo ' of this tbe dimeusious of 

tbe full copper plate, -wbicli should have been 38'31 by 2d.‘65 inobes within 
tbe border lines, were only 3S'00 by 24i*4!5‘ inches. Tliis error is negligible 
against errors introduced, by sbririkage of tbe paper on which the maps are 
printed,.- ' * 

123. The style and the quality of the engraving of a large number of 

these atlas sheets is excellent, but tbe 
older sheets are in this respect inferior. 
As has been said above, the earliest sheets date from 1827, and at that time 
the ooppor-plaie engraving of maps had not reached tbe standard .which it 
has since attained. 

All the evid^ce which we have received tends to shew that a great deal 
of the detail shown on this map of India is now obsolete, and would have to 
he erased from the copper-plates, wlulo a gro.at deal of new, detail would hove 
to he insertedbn them. In the mountainous districts, like the Himalayas, 
and even in liilly districts, the removal of olisolete detail is likely to injure 
the engmving of the hill features, which has in most cases heon well done. 
Uut by far the greatest defect of many of the maps is the immense number 
of names which have been inserted on the older slicets, and which are either 
now entirely nnhnown, - or are represented by a spelling which is now 
superseded. This applies to many sheets lioth in Bengal and ^Madras. Xearly 
all the names on these sheets, u'ould have to he romored and modern names 
engraved. The labour and cost of tuo consequent erasures from the copper* 
lilatcs and the insertion of the new names would probably he prohibitive, in 
addition to the erasure of the old detail and rejdacing it by the now. TVe have 
therefore been reluctantly compeltod to abandon the whole of these atlas 
sheets. It should he added that the projection an which these ^-inch maps 
have heen prepared, is not suitable for tho extension of the map to the 
extreme cast and west of India in Burma and in Baluchistan. 

124. It is proposed to replace the sheets of the Indian Atlas by what the 

. Survey of India calls “ degree sheets,” the 

projection of which is the same as that 
of the 1-inch standard sheets. Each sheet published in standard form is 
hounded by 15 minutes of latitude and 30 minutes of longitude. Tims the 
area lying, for instance, between latitudes 30° and 31° and longitudes 73° 
-and 74 .° is divided into exactly eight standard sheets. IF, as we recommend, 
tho standard sheets are reduced to half their present size, each dogi’co sheet 
will cover the same area as sixteen stairdard sheets. Theie is considerable 
.convenience in this arrangement, and in the fact that the boundary lines* of 
the degree sheets will coincide with those of tho outer standard sheets they con- 
tain. It is proposed to engrave, this nc^v rn.ap on copiier, and to complete each 
sheet as soon as the necessary number of standard sheets have been published. 
The engraving of the detail fi-ill probably present little difficulty ; but, as has 
been indicated above,' it is uncertain whether a sufficient number can .he ob- 
tained of the specially skilled anil artistic engravers who would he required to 
engrave the hill features by vertical hacliuros, or whether it may not be 
necessary "to shew them by horizontal contoui’s. "We arc therefore obliged to 
reserve our opinion as to which of these methods should hc adopted for 
completing the map. 


Degree stccts. 
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A foT!* of tliese degree slieets liavo already Ijeen prepared by pboto-zin— 
cography for Burma ; but v?e arc not prepared to I’ecommeud tbat tlieir 
publication by tbis metbod should bo continued over tbo rest of India, for 
'tvbicb Tve recommend that engraved maps only should be prepared, without 
any preliminary editiop like that of. the Burma maps. Brom this view 
Xiieutenant- Colonel Bonge and Colonel Kelly dissent, as they consider that a 
preliminary photo-zincographed edition should be prepared, in ordei’ to avoid 
the delay in publication inevitable in engraving. 

125. Some years ago, the Bepartment, in accordance with the recom-- 
„ 1 mendations of the Seventh International 

^ Geogx'apliical Congress of 1890, com- 

menced the preparation of maps on the scale of 1 : 1,000,000. The Congress 
hoped that all civilised Grovernments would co-operate in tlieiproduction of a 
map of the world on tbis scale. Only a few sheets have been issued up to date;- 
atid none have been completely engraved. When commencing this map the 
polyconical projection lecommooded hy the Congress was not adopted, but the 
Surveyor- General informs us that It is desirable to revert to that projection, 
which is the one employed foi’ the 1" standard sheets and the degree sheets. 
We have had some hesitation in deciding whether to recommend the continu- 
ance of this map. We think that on the whole its preparation may he sanc- 
tioned for the whole of the interior of India, where it will eventually take 
the place of the Brovincial maps. Maps on the latter scale have been 
prepared for most Brovinces, and one is in hand for the Bunjah which should 
be finislied. But these maps are now out of date, being based on the 
obsolete material of the atlas sheets. j4.fter finishing the Bunjab map, fur- 
ther work on these Brovincial maps should be stopped, though there is no 
objection to their publication in their present state, until they can ho replaced 
by the sheets of the ^ map. There is hut little difference between tbe two 
scales 1 ; 1,000,000 and l''=16 miles. The map, which will of course be an 
engraved map, will fulfil all the objects at present served by the maps. 

Bach sheet of the ^ map covers sixteen degree sheets. There will thus he 
provided eventually a series of maps of practically the same size ou the 1" 
scale (staudard), the scale (degree sheets) and the i scale, (India and adjacent 
countries), the area of each being an integral multiple of the preceding map. 

The Commander-in-Chief has asked for an engraved map on tlio scale 
for strategic purposes, Sis wishes will ho met hy the publication for the 
present of the existing maps. The map will gradually become the- 

strategio map of India os materials for its production become available from 
the revision of the 1" standard sheets. 

I2G. Wo would express the hope tbat the above recommendations will at 

least obviate for tbe future some of the 

General rcmnrV*. , , 

most prominent defects of some of tlie 
existing topographical maps of India, which come in some instances dovrn 
to the most recent dates ; such, for instance, as the anomaly that the 
lovrer slopes of the Himalayas, and the long rolling ridges of Upper Burma,, 
hotli covered with dense forest, are represented on the 1-inch maps dated 
lOOl and 1903, of those districts, as being country of the same character as 
the hare country of the Sussex Downs. 
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Some general I'emarlcs rnayj in conclusion, bo .made as to the maps -dealt 
with in this chapter. 

The general chameter and the periods of origin of the two principal' 
topograiihioal maps of India, the J-ineh atlas sheets and the 1-inoh standard 
sheets, appear to us plainly to indicate that the former was always intended 
to -he the principal topographical map of tho country, and that the latter 
has always heen treated, at least until comparatively recently, 'as merely a 
suhsidiary. Tho former, commenced in 1826, was begun at a time when the 
scale of inch to a mile was, especially in the case of a large country like 
India, considered sutfieient for all practical purposes : its general style and 
-clearness of detail, excellence of woidcmanship, and the cost expended in 
England on its prepai’ation, as well as its general uniformity throughout as 
to tvpe, symbols, etc,, as contrasted with tho “variety shewn in the case of 
the 1-inch maps, all point to the same conclusion. 

The 1-inch standard sheets on tho other hand, dating from so recently as 
18G6-G7, are evidently an after-thought,* suggested hy the then recent intro- 
duction of the ■process of photo-zincography. Ey that time also, 40 years later 
than the commencement of the J-inch atlas, ideas as to scale had developed. 
Tho disadvantages of tho process -adopted were over-looked, and tho quality of 
the map was saoriBced, to the one point of rapidity of production, although 
no douht those who first superintended its preparation lived on in the hope, 
which has certainly not been realised, that they could ultimately by 
those anethofls get -results equal to those of copper-plate engraving. ^ The 
alterations of detail, symbols, etc., shown on the map, which were sanctioned 
hy successive Surveyors-Genoral, point to the same conolusion. They would 
not have dealt with tho 7 nap in so vai*ying a fashion if it had been the 
recognised principal topographical map of India, and not merely a subsidiary 
map. 

Sir Parqttharsoii's reasons o/" dissent as to the Engravin;} of the I-mcfi snap. 

1‘liavc, ever oinco u cloEO inspection of n largo nviitiber of tlie existing standard l-ineh. maps 
o£ India, licld the etrongosi possible opinion that tlic revised maps on that scale should he 
produced by engraving on coppery and I must therefore diCfcr in that respect from the other 
jMemhors -of the Gomnaittoo ^vllO decline to recommend that that coui'se should be adopted. 

The Euhicet is rnentioned in Colonel Grant’s Hoport dated ^Ist Ifehruary 1905,paias. 20 to 
23 ; -it was also discussed in Calcutta on the 23tb February 1906, — see Colonel Grant’s cvidenco 
of thafdato, paras. 20 to 50 ; and it has boon further disoussed in my own «Statement at 
Calcutta of 23rd February, paras. 62 to 57, and in that made at Simla on lOtb .and 19th instant, 
paras. 61 to 74 and SO to 91, so that I shnil now confine myself mainly to summarising my 
reasons for dissenting from tho recommendation of the Committee. 

1. Tho other Members of tho Committee agree that engraved maps are much tbo best 

maps. 

S, jVli-tlio best dSuropoan -and ;AmetlcaU'-topographioal maps arc engraved maps. 

3. It is admitted that tb'e.existing "l-inoli maps of India are so bad as to clearness of 
dermition that they ought to be improved; and! understand that the Committee now propose 
that eno-rayed maps of special districts should bo prepared. As to this proposal (1) I am 

not aware of any country whiob' publislics its p.ineip.al topograpbical map by two methods a 

superior and an inferior rnethod ; and (2) the Surveyor- General will find it diflScnlt to Justify 
any action he may take in giving one particular district a map greatly superior t6 the maps of 
other’ districts. On what principle is he to select? 

4. The present .maps are hopelessly bad military, maps. In mountainous country ifc is 
impossible on ^hotozincograpbed .maps. to draw tbe eontonrs clearly on tbe steepest sieves, or 
to number the contours, or to devise symbols which can be used to indicate the classifioation 
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oE roads tj- tho widtli and tlnckncss of the lines, or to devise any except the coarsest eymhols 
for railways and other features. It is impossible to iroag-ine any soldier admitting that the 
exi“tinrr Indian i^urvey maps ' of such -rvell-knoTtn places as Darjeeling and Simla are 
fit to he jilaced in the h mds of any officer for military purposes, or that any ofiicer 
vrould find them of the lea=t use for moving his troops over the eormtry. And yet i- is argued 
that because the surrounding conntjy is "'open/* its maps are not worth engraving. It is 
impossihlc to fell in what districts of India military operations may not he at some lime 
neces-ary wliether the nature of the countrj' is "open-" rr '‘close.-’' India is surely ‘of all 
countries that in which its soldiers should be provided with the best kind oE military map for 
the whole country. 

5. There is no guarantee, or even much definite promise, that maps produced by the 
present photngiaphic processes c.an bo improved in India. Colonel Grant in Calcutta, — see bis 
Report oESlft February 1905 and his evidence of 2-ith — 25th Robruary, — avoided giviug 
anything like a definite opinion as to this point j and it is only on 23rd March, after his 
return to England, that ho commits himselE to the statement that “-I see. no 
reason why the ivork in Indit, w-ith improved training of woikmen and methods 
of Toproduclion, shonhl not approximate in quality " to English work. Even that does not 
amount to much of a guarantee, and Colonel Grant’s bias, (I do not say it is not an 
hone'll lias,, ia favour of his own speciality’' of the Rhotographio or " Rroeess” methods for 
producing maps, had been already euffieiently indicated, by the variety of his estimates of 
the cost of engraving — see my statement of lOlh April 1906 at Simla. 

6. The existing 1-inch map has alwaym vitiated the taste and education of the 
Indiun oOieial and other classes in the matter of the qtiality of maps, because they have 
never known any better ones. There was the case, for example, of an engineer giving 
evidence before the Committee as to the high qualities of the present 1-inoh maps of India 
■who, on being shown an English 1-inch map, made it quite clear that he had never even 
soon a topographical map of his own country. 

7. The President and one of the iSIembers of the Committee have, I believe, held all 
through that the expense of engraving the ono-inoh mops would be too great to bo borne 
by a country like India. I do not helicve that India is a poor country. It is a contradiction 
in terms to say that a country, wliich has a budget and au expenditure of about 80 millions 
sterling a year, is a poor country. Even in the case of the very poorest classes 
of any country, tlieir comfort depends upon their wants; and I believe the very poorest 
classes in India lead far mote comfortable lives than the poorest classes in the East End of 
London. 

S. The Committee proposes that India should expend annually .•£150,000 or more in 
revising the existing one-inch maps, hut declines to recommend that a farther expenditure 
of from ono-tenth to one-seventh, namely, a maximum of from about* £15,000 to .£20,000 a 
year, should Jio incurred to enable her to obtain the fu.ll value of the principal expenditure. 
That is snrcly a wasteful economy. 

O. It is alleged, I understand, by another Member that, as the country is Bo open and 
as there will he so few piiichascrs of the maps, it will “not bo worth while” to go to the 
expense of engraving them. The following is the opinion of Dr. AI. A. Stein, the traveller 
os to the quality of the existing maps of a ncighhoiirhood which is certainly as “open” ns 
any in India, and which is not likely to provide many purohasera of the maps : “ On the 

*' one hand, the photozincographic process is too coarse to permit of the insertion of tho finer 
“ details Blio-n-n by the original dra-wing, even where the accessary space is available. On the 
“ other, it apparently cannot do justice to snob accurate bill-shading as would give a correct 
“ representation of plopes, rel.ative heights, &c. An illustration of these remarks is supplied, 
“ e.£r., by the vor^- inadeqimte way in which the efeep slopes to the south of the Shahkot pass 
“ and at tho northern foot of the Landake spur in Swat appear in the copy of Trans-Erontier 
“ Sheet ISTo. 35 now heforo me. Having had an opi>ortanity of seeing the ori-inal plane- 
-table sheets of the survey oE this portion oE Swat, as prepared with masterly skill and care 
•* l,y Captain C. L. Robertson, R.E., during 1807-93, I can fully realise the loss to accurate 
•< cartography for which the imperfect method of reproduction is here responsible ” 
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I>r. StcSn npptTcntly tlunVo lUstt, wliei* a Rurvcy has been ^Yell made, India pliould 
cvi'n nlth tb-> country !«« ojh'u and p'tri.lia'-er/t would bo tcarcc, expend Uio additional 

Tnoney rxv^iurc'i for ber obtain tho full valuo t«C ilnvL fsnrvoy. 

It wjil riiTcly l»c lanii'ui ddo if tbo prota-etHiipj-si of thii^ lnborion» Committco sbould 
end in the permanent ndoptiou for India of a kind of top tf*faphic.il map inferior to lUat 
cf any otbi-r conutry, 

ly. It only trimin^ thnt I r‘botdd btio^ly rtato wliat cnuTise 1 would tm to carrying 

out tbo t'U^ravbs^ of tb*' l*ii\cb luajvi of India, and wlmt would, in th'' farlicr ycar^, l»e the 
prob;>bb* 

It> my of the If'lb Ap^l lf*05 at Sinsln 1 propT^td that SO i*apperplatc ongra- 

Ycr^ i^boubl Ic mt'antimo employed rn t!u* work* 

Of tlie*-' 1 would pr.‘jk>-c th^t l!ur>po>n on^^nvem, to bj brought fr.-»m Kngland ns 
Suj^rin1< ntb'ntj*, ntut t^r.iivc^ rboulvi bo o:np^ny^«l in India, t!tc latter to l»i' r^.'cruifod Bpccial- 
ly f* r tbfi work, aul traitod euher at OaUuitn. or rb-^whoro, the latter for j'rvforcuce, *^ay at# 
X>ohf3r- TThcy woubl make litth* jrogrY'< for tti*» <»r thri'x? yi-ar*?, oven nt Hne-t'ngravitig- 

It «ld \e irronx eniont t‘> nnjibw' more nati%*r*, !vcnu«o more of thr*:n xvotild not bo j»c*r- 
manrntK for engrax in^r w^rk, «rid dbt har^***? are jut. 

The On.b:anrv> i^uravy i-h^'»ul I I'k'* a<kel to provide 10 engraver?, or inrire iC they could, the 
work br done tn ITn-rland. 


^tall»y ar-d Sara's might b-^ n'^ki'tl £*> ompby the balan-e of 10 engraviT?, their 
vrerk nli*'* So Isr d no in IhiLjlan 1, or n'‘*r»», if they oou*d for tlic first three or four year?, until 
tbelaaSive mgrave:? ph^ uld li*" Srain«“d- 

T1^«' output cjf ^h*> t' fro*n the ficbl part’ox w.udl bo for the firfttwo or three years limited. 
The r*'"--! rf rngrixdng w»ulj n>t, I l^c.i^'ve, cxc-'^d th.» folh>iru>g nnnunt annually, at Icnft for 
the fir«? year or tuo:— 


If S Kur j-w-*-*, 3 f*>r oJC-rc rro!, rt^, 

Tb* j-srtjr, ri-!^ i'r^ iS r 

y #*■- r,** «J.?ra eijt ♦ 


x: 

3,*#CS 

1 ,rr»5 

r.ot4 


TOTAt. 103*37 

So that £ M ,030 cr £12.000 » yror w.’n!.I in'-et t ho vrlirtlo t'xpornlitiiro. Uiirina, 

at osplajo*'<l in my clJit ;tnen*. “{ lV;h Ajiril, it mrnntinx? left out oC nccount in the nl>o%'e 
eiriimatc- 


vsrxT Afrii j:>o:i. 


a. I'Aitauii AiisoM. 
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CHAPTER IX. 

Orga-iiiBatioii of tlie E-eprocLucing Offices.- . 

127. A careful examiuation of tlie following offices was madoljy Colonel 

Gi-ant, wlio was specially deputed to advise 
Offices cinminea. tlic Committee oix tlxo subject of repro- 
duction, viz. : Tbc Central Ofilees at Calcutta, tlve IMadras Survey Office, 

tbe Poona Pboto-Pitbogi-apbic Office, the Printing Establishment at. the 
Eurlci College, and the Survey of India Office at Eebra Dun. Colonel 
Grant’s report is submitted herewith. 

128. The main purpose held in view, in considering the organisation and 

capabilities of the various drawing and 

Oljioct of examinalloTk. -» t x x j. _ i ■ 

puoiislimg otiiccsj lias been to cloviso 
measures to ensure the publication of the maps as soon as possible after the 
surveys on which they are based have been completed. In tho past serious 
delays have occurred in the publication of maps, to which we have referred 
elsewhere. 

120. It had been understood that the chief, or at any rate a gi'eat and 

preponderating, cause of such, delays 
^ *\vas tlio Durden tlirown on tli© xepro- 

ducing offices by the mass of extiva-dopai'traental work sont in by tho various 
Eepartments of the Government of India, On our visit to the Zinc and Eitho- 
grajxhic-printing Eepai-tmcnt we were shown a number of plans and diagrams, • 
for instance, -which were being printed for tho Public "Works Eepartraent 
in tho Pi.ailway Pranoh. Those included plans of carriages and their com- 
ponent parts, and illustrations for a railway report, all of which, had no 
conuectiou wliatevcr with the actual work of tlio Sux-voyof India, and there 
were numerous other cases of similar work in the correspondenco of a single 
day. Among the annoxures to our report will he found thi*ee statements'* 
sliowing tlie outturn of the Photogr-sphio and Eithographic Offico for the year 
1902-03 for work done for tlie Survey of India and for other departments i 
and also the outturn in each case for tlie last 17 years. The last of these state- 
ments shoxvs how greatly cxti'a-dcpartmontal work has increased in the past 
few years. We were nt first disposed to think that all such work sliould at 
once 1)0 removed from tho hGad-q_uar'ters offico. 

Put Colonel Grant’s report sliows that the personnel and equipment of 
the Central Office are sufficient for the execution of nil - tho work requij-ed at 
present. Tho pi-esent demand on tlie Photograpliic Eepartment is ahout 
2,000 negatives a year, and we arc informed that it can easily turn o'ut twice 
that number. Similarly the Zinc and. Eitliographic printing offices can ulth 
tho existing number of machines and presses attain an annual output of from 
at least 1-1 million to 2 millions “ pulls” or impressions, while the present 
demand is ahout 1,300,000 pulls ; and of tlicse 300,000 pulls represent regular 
topograpliical map work, 177,000 pulls extra-departmental work based on 
maps that c.an he more economically produced at Calcutta than elsewhere, 
and 703,000 pulls extra-departmental work whicli could he prepared and 
printed olsowlicrc. It is, therefore, obvious that the pressure on the repro- 
ducing offices is not at present a matter of urgent moment. 

Erom Colonel Grant’s report and tho evidence brought before us in the 
head-qunrtcrs offices. It is, however, apparent that there is considerable 


rvef^- Ur. Popj’s evidence in Section III, Part U of tbe lieport. 
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pressure, Avliicli sliould be removed, on. the drawing sections of the offices. 
Ehe requisitioning departments often donotlcnow what will be tlie easiest and 
ibeapest method of reproducing their maps and plans, and do not send them to 
bhe Survey Office drawn in proper form. Unnecessary wort is often ashed for. 
Dr a demand is made for reproduction in an unsuitable or expensive manner, by 
lithography, for instance, instead of by photozincography. It has apparently 
been the custom to attempt to comply as far as possible with such demands in 
the shape in which they are made. All this throws a large amount of avoid- 
able worh on the drawing establishment, whose difficulties are enhanced by 
the fact that the extra-departmental work is generally described as urgent, 
and can often only he undertaken, to the detriment of the real work of the 
Survey. This state of affairs requires to be remedied. 


Surrey work the first duty of the Dcpnrtmcnt- 


ISO. AVc wish in the first place to emphasise the fact that the primary duty 

of the Survey is to see that its own work 
is done, and that no extra-depart- 
mental work is allowed to interfere with that. If work is sent in which can- 
not ho executed within a reasonable time, without detriment to Survey work 
proper, the Surveyor- General should return it at once to the requisitioning 
office. If he can do so without much trouble, he might suggest to the 
Department concerned another reproduction office to which the work might 
be sent. 


131. In the nest place we agree with Colonel Grant that all Departments 

cEextra-dopartmonUl work not » survey should he required tO SOnd in aU WOrk 

drawn in a style suited for reproduc- 
tion. by photography, or such other method as may best aneot the requirements 
of the ease. It should he a sttie qua non, before any extra-departmental work 
is undertaken hy the Survey, that uo drawing work is thrown on its establish- 
ment. It is on all accounts desirable in the interests of economy that the 
expensive plant, skilled labour and superior supervision required for repro- 
duction by photography, which are already "provided in the Survey Offices, 
should he utilised to their full capacity, but draftsmen can he practically 
found or trained anywhere, and each Department can provide itself with a 
sufficient drawing stall at uo great expense. 


Sufficicucy of existing; roprodacing' ofHces. 


1-32. Provided that these conditions are fulfilled, wc consider that there is 

no immediate necessity for diverting any 
large qirantity of the exti*a-departmental 
work to other offices. Put in view of the recent large growth of this class 
of work, arrangements might he made to commence the diversion, which 
will eventually ho necessary, hy gradually transferring the heavy work 
required hy the Public Works Department to Purki. 


In a few years’ time, when the new topographical iirogramme is in full 
working order, and the maps drawn hy the fifteen Pield Parties come in for 
reproduction, aireduction iuthe amount of oxtra-departbiental work undertaken 
at Calcutta maybe necessary. "We draw attention to Colonel Grant’s conclu- 
sion that there is ample plant at Poona and Pnrki for* the execution of ail 
such work that is likely to be required. The Madras Survey Office already 
does all the work of that Presidency, but there is little room for expansion in 
its present buildings, and with its existing plant it cannot undertake more 
work. ■ • • 
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133. "Wo laave clsowUero rccorntneTided tliat tlie Iiocal Govornmeiiis sliould 

be entii-oly i-cspotisible for rai-eniio or 
iicjirodnction of catSa^tTBi map*. Cadastral survcys. It follows that tboy 

Bliould also nadei-tako tlio preparation and production of their own cadastral 
maps. In almost all the Provinces this system already practically obtains ; 
the only cadastral maps at present being regularly roprodneod at tbo Central 
Ollico arc those of Pnrma. In .A.ssain and Pnrma the Vandyke process is 
already usod, and there is no reason -why this simple method, which is 
thororighly sufficient for the production of cadastral plans, shovild not be 
introduced in those Prowinoes that have at present no roprodnoing plant or 
establishment. The Bengal Drawing Office is organised on a good basis, and 
carries ovit all this class of work under the Superintendent, Provincial Surreys. 
In liangoon there is a small establishment attached to the Government Press 
•which reproduces certain administi’ative maps for the Burma Govei-ninent. 
It is very advisable that the system should ho ox tended, and that the Bocal 
Governments should hecomo self-supporting in this respect. 


rhotogTrtVuro Section, 


131-. TVe support Colonel Grant’s recommendation that the Better Press 

Printing section should be reduced by 
Letter Pio-'s Fritvung soctinn. transferring the printing of forms to the 

Centivil Government Press. This would Ijave the adt'antages" of decreasing the 
pressure on the limited accommodation available, and of lessening the amount 
of supervision at present diverted from tlie work of map printing propel*. 

135. The removal of the Photogravure section to the Central Press suggest- 
ed by Colonel Grant is a me.'isure that 
we do not at j^resenb support. Tffe consi- 
doi* that the staff and iduiit employed in this section, on work of wliioh the 
Survey of India is justly proud, should he kept in reserve to meet the possible 
roquiicmcnts for the rtqiroduction of hill jilates by plioto-etohing, should it 
eventually he decided to introduce that system. 

13G. Ill chapter VIII wo liarve given our x'pasons for proposing tliat the 

task of continuing to correct the existing 
^ Atlas sliects and IProvincial maps 

should ho stopped, and that the Bngraving department’s energies should be 
concentrated on ougraving the new Degree sheets and the map of India. 
W’hen tlioso new engraved plates oomo into nse, the present practice of print- 
ing direst from tlie engraved plate sliould lie given ux>. 'Wo consider that 
Government should at once take steps to provide an eleoti'o-typing plant for 
tlio preparation of matrices and duplicates to print from. The cost, as estimated, 
by Colonel Grant, is only ^2,500 (Bs. 37,500) a triQing sum com 2 jared with 
the importaueo of preserving undamaged and intact jilates prepared by the 
costly process of engraving. 

137. V*e draw attention to Colonel Grant’s remarks regarding the necessity 

for improved arrangements for storing 

Slonrig of ori,^tnal ,, .... ® 

the original manuscript documents — 
xnajis, plans and records of observation and calculations. It is advisable that 
separate fire-proof accommodation should he provided for staring those valu- 
able documents. ^ 

iSS. In the Bhotographio and Bithographic otlioes Colonel Grant observed 
^ su^rTisi ja in thcPLoto.:rrapbic nni Liiiosnipitc awantof clcanlincss and order, and a 
. _ failure to use labour properiy, and as- 

cribed the somewhat inferior reproduction work carried out at Calcutta to the 
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"uso of nn unswitnblo. process of holiozinoograpliy \ritli in ferioi- material. Onr 
visits to the offices confirm tho impression that the management lias not at- 
taiiiocl tlie degree of firmness and ctlicioncy that is desirable for the systematic 
production of tlic best results. * 

In reg.ard to tlte snpcr\’ision wo liavc, in our proposals for tlio organisation 
of tl'e Survey of India, recominentlcd that an assistant slioald bo appointed to 
tbo offict i* in oliargo of tlio Pliotograpbic and l.itbograpbic Office. We attach 
considotnible importance to this proposal. It is in tho first place riceessary that 
there should bo sonic one in training to succeed eventually the officer at i>resent 
in clinrge of thi.s V(>ry speoi.alised ivork. In the ne.vt place tli ere will piobably 
be some increase in the work of tbo office Trbon the nciv topograjibicnl maps 
come in for refirodncl ion, and good nianngement will be ossentiid to tho success, 
of the jirogr.ammc. lint, at tlic same time we doubt wbetbor tbero will be full 
work for two officers in tills branch, ibongb there will lie more than one can 
overtake. 'We would therefore attach t.lie Ilathcmatical instrument Office and 
S-Ianufacf or.v to their duties, lilts will harmonise with our plan of making the 
Deputy Surveyor-Grener.il and lits .^\_Ksi?.t:itit responsible for* the entire working 
under the Surve\-oj;-Gcnoral of tho head-quarters office, a diilj' wliicii they 
could not underfake satisfactorily in addition to the routine involved in the 
management of the Mathematical Instrument Office. 

lao. As to tlio subordinate staff wc entirely agree with Colonel Grant in 

Snwiin,ir M-ir in ttc n.f in„.m.ri.Sc nna fliiukiiig that an efiort should be made to 

eraphic uiiier«. Work with fcwci' but better men. jVs in 

the case of tbo draftsmen and engravers, tbo Survey’or- General should have 
greater freedom than he has in flio matter of paymout hy result.^. An attempt 
should ho made to introrlnoe piece-work in llie publishing offieos, and the horn's 
of labour, whicli are at prc'cnt from 3 0 A. nr. to It n. nr. should bo increased as 
far as mere printing work is concerned. There is no reason why the printers 
in the Pliofographic and Ijitbognpliic Office should not work under similar rules 
and conditions as the printers in a Government printing press, "lyhen bringing 
in longer licmrs of labour .and piece-work, fliooflicorin charge should have also 
power to pay for extra woi’k done in overlirao. In fact greater ela.sticity is 
required to Icecp work up to date and to meet smlden emergencies without 
entire dislocation of current work. 

These remarks ns to piece-work and overtime do not apply to the fore- 
men. As Colonel Grant suggc.sts the number of these men should be gr.adually 
reduced, steps lieiiig taken to improve the position and pay of those retained' 
and of a very' few superior men who should at once be recruited fi*om England 
or tbo Continont. The poorjj' paid native workmen no doubt require more 
supervision than the more intelligent and bettor educated men omi>loyod on 
similar work at homo. Dut we aro inclined to think that tho number of 
foremen on small salaries is excessive, and that the quality and quantity of 
the outtuni would he more satisfactory under a smaller number of hard-'work- 
ing supcrintondonls on substantial salaries. 

3-dO. There are several points of detail in Colonel Grant’s report, in which he 

has suggested improvements in methods 

Minor improvemente iu sactlifids ned nroccfscs. -i j? i i t t _ 

and processes oi pliotograpny and liclio- 
zincogi'aphy, tho "storing of negatives, zinc-plates and stones, and tho 
provision. of. sundry fitments in. tho offiocs. These need not ho recapitulated 



bere, as Colotiel Grant’s I'cport is a-railable for referonoo by tlio Snrroyor- 
General and bis assistants. One matter, however, to wliicii we would 
direct the attention of Government is the necessity for ntiliz,ing the best 
obtainable quality oE drawing and printing pa.pcr. It is poor economy to 
detract from the finish of tbe maps on which tbo rrorlc oE tlie Survey is 
depicted by using inferior or nnsuitable paper. The existing arrangements 
under which paper is obtained 'through tbe Indian Stores Department do not 
appear to be satisfactory. The Sur-veyor-General sbould bo given more 
freedom in this matter and sbould be encouraged to use tbo very best quality 
of paper, irrespective of ti'ifling variations iu cost. Wben obtained, arrange- 
ments sliould be made, as far as practicable, for seasoning tbe paper before 


use. 

141. small section of the Drawing OfDoc, consisting of a retired Provin- 
^ . . ■ , • , eial ofliecr and lO draftsmen, has of 

I^ublleatioa of msps from obsolete materjal to i>o 

stopped. recent years been employed in drawing 

from old material standard sheets oE Bengal and Assam, tvbich have neveryet 
been published. Nearly all the material is quite obsolete, and our examination 
of the maps sliowod the results to be most uns.atisfaetory. Now that sys- 
tematic revision is likely to be undertaken, we consider that all work of this 
nature should at once be jiut a stop to. Tbe draftsmen will be required to assist 
in the work of tlie general revision, in tbe course of.which tracts, for which maps 
in standard form have not been publislied, will be provided with up-to-date 
maps iu their proper turn. The intermediate issue of maps based on out-of- 
date mateiial is uuneceasary and undesirable in view of the demands which 
will bo made on the strength of the Drawing establishment:. 

14-2. The issue of majjs to the public and to the officers of Government, 

who require to use tliem, is dealt witli 
in a sei^arate branch of the Surveyor- 
General’s office, — the SInp Record and Issue Office, but the subject may 

conveniently be mentioned hero. Prom the evidence we liavo received, it 
appears tliat little or no difficulty is experienced in obtaining maps, provided 
they am not out of print, but there is often considerable difficulty in dis- 
covering nbat maps exist. Tbo only i-crnedy for this is the provision of 
up-to-date catalogues and index, maps. Steps have lately been taken to 
pnblisb revised catalogues, sucli as those of tbo general maps of India and 
of Bengal, but some of tbo existing provincial catalogues are nearly 20 years 
old, and are practically useless. The publication of now maps is notified in 
tbo various ofiioial Gazettes, but tliis is not sufficient to bring their issue to 
the notice cither of the public or even of officials. Revised editions of all tbe 
catalogues sbould be provided as soon as possible, and at certain stated 
intciwals addenda should l>c published. These catalogues should be widely 
distributed. 


Arrongonicnts for tbo issao of mapff. 


Officers of Government and others sbould be encouraged to apply for maps 
connected with their work or their charges. We do not recommend any 
extensive free issue of maps, which would only tend to lesson their value in 
the eyes of the recipients, and we lliink that ordinarily the Local .Government 
or tlio Department, for the officers of which the maps are required, should bo 
debited with their cost. 


The main principle to be followed is the liberal issue of index maps and 
catalogues and tbe supply of copies of aU standard and degree sheets pub- 
lished to the Local Governments concerned and to the Quarter Waster General, 
for distribution to subordinate officers, or for orders as to the number of copies 



CHAPTER X. 


rcrtltti*r:*ry- 


Estimate of tlio esponditux'o repaired for tlie revision. 

The oi'dcrs const itutTn>j the Conimittco ilircctccl thnt the report should 

include nil estimate oC the additional 
expenditure required to give effect to 
our proxKJsals. Sucli nn ostinmto oan he given only in general terms, as uo 
have refrained from dealing ivitli any details that seem to \xs more suitable 
for Ecttlcnieut by the Goveniinnnt oC India on the rcoomnicndation of the 
Surveyor- General. Tho main item of expenditure is tbo cost of the survey 
parties, u-liicii, if our jiroposals are sanoiionod, will bo increased both in 
number and in strength, anil xve have estimated the cxiicnditurc on. this 
account at Tis. 1,50,000 a year for each of tlio 15 parlies employed, or 
ilp. 22,50,000 in all. T)ie cost of reproducing tho innii-s in four colours by 
liclior.incograjdiy, based on estimates furnished by Colonel Grant, but modified 
owing to our proposal that flie sire of the cJxisCiug standard sheets sliould 
tie Iialved, is jilaced at Its. -l.oO.oOO for the whole of the standard sheets, tho 
annual expenditure’^ thus amounting to the comparatively insignificant sum 
of Us. 17,220. I'urlhcr expenditure will he necessary in tho engraving 
ofllcc to allow of the engraving of the licgrec sheets and eventually of sheets on 
the TTrt^o scale, and the increases psojioscd in tho cngr.aviug stalT and in the 
trigonometrical branch have also to he taken account of. IVe deal with 
these below in nttcnqiting to estimate the increase in the Survey hudgofc that 
will be necc.ssnry. 

l-ll. Owing to tbo vei^' confusing and complicated manner in which that 

budget is prepared, it is impossible to 
1 San cnTt. deal with this question without going 

into some detail. jVn an.alysis of the buelgct for n number of ycar.s back will 
be found in our Secretary's note forwarded along with tho rojxort, from which 
the following figures are taken. 

The average allotments made hy the Government of India for survey work 
in all its different liranchcs during tljo last five years are as follows : — 


ContTolling nnd uclministrr.tivc f tafC 
jr<'a<I-Ciaarlcre Ofllcc ... ... 

Survey Parlies, Scioiilifio 

„ ,, Toi>ogmpJiical 

„ „ Traverse 

,, ,, Special .Surveys (towuF, do.) 

,, „ IMircclJnneous and general 

{ Pcvcmic ... 

I'crcst ... 


Grors cslimatcF, average for 
1000-01 io lOOi.O.'j. 

Kf. 

... l,7-f,S0G 

... G,95,G70 

... a,5G,700 

0,14,5-10 
... 1,58,808 

... 48,000 

70,220 
... S,S5,‘100 

... 1,50,201 


Total 


.82,18,720 


* Of llic 7,000 frSO trill t>c rendj for reproductnn ta cncti of tLc 2S years of tho progminlnr, outl coch alicet 
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Deductioas amounting to nearly lialf tliis sum are, liou'oTer, made by 
transfer of espendifcuro from tbe Survey' of India budget, to other Heads 
in tbo accounts, or by recovery from Pi-ovincial Govei’unicnts, other dei^art- 
ments or local bodies for whom the wort is executed. These are : — 


Dedtictions Jrom Survey of India accounts. 


Averngro for 3900-01 
to 190i*05. 

Es. 


Eocorered for 
parties in 


( Burma 
Bongml 

Uuitotl ProvincGS 
\.Punjab 


Es. 

2,3 1,302 
5,73,001 
4;SBQ 
24.350 


Total Eovenno 


8,35,4 9G 


For foro=t parties in *{ M 


74.144 

82,090 


Total Forest 
of controIUne fitaff 

j^'^tliB of corrcspondcnco and draiving^ o£Bco 
Cost of cadastral maps 
Fxtra-dopartmcntal mapping 
Fxtra-dopartmontiil rrorlc 
•natmments and maps forollier dopartmonts 


1.56,234 


52,470 
55,758 
43,734 
1, lf)0 
4,553 
2,02,2 10 


Graiii> Totat- ••• IS.dt.OIO 


Revenue, Cadastral aud Forest work, 
ebarged to Ijocal Gfov'crnments 
(detail in margin). 

Special* surveys ... ... 

Recovery from. jVrai'ine Dopartraent 
for tidal work. 

lafitrumeats supplied to revenue 
parties. 

Frontier work for tbe Foreign 3^e- 
partment. 

Frobable savings (deducted by 
Finance T)epartmenfc). 

Total 


13,61,010 ' 


48,310 

1,300 

37,4QG 

G,000 

23,000 

1^,79,920 


The net average amount charged during the last fire years in the Imperial 
budget for the Survey of India has therefore been Us. 17,38,800. 

Our proposals contemplate the diversion of the pi’esent forest survey parties 
to ordinary topographical work. Since the creation of the post of Super- 
intendent, Forest Surveys, an annual expenditure of aboitt lakhs has 

been allotted for forest surveys and charged in the Imperial budget against 
topographical surveys, but in addition to this a further average annual sum of 
11s. l,eB,2S0 has been charged to the Goveiniments of Madras and Bombay imder 
the orders quoted in paragraph 07 above. Tliis sum, if our recommendation 
that forest areas should bo surveyed in the ordinary course of the topo- 
graphical progmmmc be accepted, will be available foi- topogx'apliioal work, 
tbongli the charge will he transferred fi-om the provincial to the imperial Imad 
of accounts. To further simplify the budget wo recommend* that the sums 
now charged to “ Bevenue ” for a share of the controlling staff and the corre- 
spondence and drawing office, should he 
finally' debited under the head " Survey 
of India." The total average net grant 
for survey's exclusive of cadastral surveys 
is therefore Its. 20,03,290 as detailed in. 
the margin. 

Hu- The average annual cost of topographical, tr-a verse and forest parties 
r.QTjircd for toj o-r-ipWcni included ill tliis amount is Us. 12,29,588. 


Us. 

l'*rcs''tit net Eslimato ... 

A*Id!fioiial foTCs-t enrvey cliarges 1,50,230 

oC ... 52,S70 

3-lOths of corrcsj’ontlence and 55,790 

(Irawlne* — 

S0,03,l»30 


Toi'C^rnnliieal Forties 

C IitipcrJal 
I'crvst do. V 

(.FroTjoclal 

TraTeTso do. 


Es. 

... 7.G5,6J3 

... 1,84, OC’3 

... l,GC,23t 
... 1.5S,50S 


12,20,558 


tV.c new beliozincographed standard 


The total annual cost of the toijographic- 
al parties required to carry out the re- 
vision of the maps of India under our 
proposals is Rs. 22,50,000 and the increase 
to he provided for on fliis account is there- 
fore Bs. I0,20,4 12. The colour printing of 
sheets will cost an additional Bs. 17,200 


* r’iVtf fara^rapJi 151. 



por anmim, m airing a total increase in expemlituro o£ Us. 10,37,000. To tliis 
lias to be added tbo increased annual ebargo for ofilcors not included in tbo 
estimate o£ cost of surrey i>arlie3 and for tbo engraving of tbo Degree sheets. 

14G. The additional ofliccrs proposed by us, apart from tlioso employed in 

Celt ri adviaictviicfnrfTTi cauiaf tbf lojw^rai'Wfnt partics wbo arc provided for in tbo 

estimate of cost of tlio jiarties, arc a Super- 
intendent of dfronticr Surveys, an Inspecting Officer, tavo atldilional assistants 
in ilm Trigonometrical Draneb, and two assistants at TTcad-quartors. IVc have 
refrained from malting any recommendation as to tbo exact rate of salary to 
be given to tiicm, but assuming that the Superiutondont, l?ronticr Surreys, is 
given tijosamo pay as tbo Superintendent, Trigonometrical Surveys, that tbo 
Inspecting Officer receives the s.anio i^ay as tbo Assistant Surveyor-General 
in charge of tlio Survoyor-Gonemrs office, -vv-lio is rci>]accd b 3 ' a jiiiiior olficor, 
and that tlio foTir additional assistants recoivo Ibo pay of tbo liigbcst grade 
of Assistant Superintendents, including nllowaTiocs, err., Its. SOO each, we 
have the following additional expendituro against wbicli may Ijc set off tbo 
pay of tbo Superintendent, Iforcst Survoi's : — 



n.. 

ntinum. 

Stiyeristcndcnl, Krotilttr Si-.rves-B 

3n>-j>0'f tiiif; Onjeer, rubi'tituti'd for A 

... 1,S00 

5»i«!t3nl 

21,500 

S arv'pj'or-O onorjl 

• « • • • • 

No cljnrgo. 

Poar Af‘;i‘;toaS« ... ... 

... (coeli) SOO 

08,400 

— f?ti|XTin1 cadoni , Foro-’l Siirvc»-n 

... 3,!'>0 

1C,8D0 

Jtet mlilitionol c.iji- iidilnrt:' ... ... 

yftfii for iniVfl!tn;r nUowxvnco, Iconl a11ow.-tiie<--t. 

•13,200 

cxch.-togo orturosiiGon, 

Total 

2 0,800 

70,000 


147. Colonel Grant's i*cport shews that the Pbotograpbio and Difliograpliic 

offieo, which nt present costs about 
1,G7.000, C.SU COpO Wilh all tho roprO- 
duclion work it is likely to receive for some a'cnrs to come, and can mcot an 
increase in its work bj' diverting to other Government establishments i^art of 
the extra-dopnrlmcnt.al work it now executes. It is inii>ossiblo to state what 
ibo effect of one recommendations ns to llio ovcntual introduction of piccc-w'ork 
will be," but to allow for improv<;ments and for increased supervision in this 
office, we assume tliat the expenditure niaj* rise as bigb as Its. 1,CO,000 a year. 

Tbo Dngr.aving office, costing Tls. G7,b00, will require strcnglboning to 
enable it to engrave tho Degree shcots, but tbo increase will be in tlio actual 
engravers not in the more expensive foremen. Ti'e think that an additional 
grant of Its. 50,000 should sufficieutlj' provide for Ilia extra staff required. 

1-J8. So far wo have dealt with annually recurring cliargcs. Prorusion 

should also bo made bv tbo Government 
Xon-Trc^Ttinp: cimrK.-.- oortoin Small ilcms of immediate 

expenditure, such ns the purchase of electro- typing plant and new lenses, the 
roidaeing of worn out zinc-platcs and so forth, but such expenditure must ho 
treated separately, ns must tho cost of the removal of tho engraving office to 



as 


Delira Dun, ot elsevriiei'C, should that eventually he found necessary. 


14:9. Tlie x’esults of our estimates can "be stated very simply— 


Final result o£ the proposals. 

'W’'o take tlie present cost of tlio Siirvei' oC India to bo para- 

grapb 1-11) ... ... ... 

The additional cost Toy our schonio wiil be— 

for topographical revision ... ... 

fox producing beliozincograpUcd maps in colour 

for additions to the etatf of oiBcera 

for the reproducing otUco estahlisliments ... 

The total allotment for- the Suivey should therefore he 


Us. 

£0,03,300 

10,20,400 

.17,300 

70.000 

03.000 
31,74-, OOO 


This sum of 31:J lalslts per annum is not appreciably in excess of the limit of 
££■200,000 storling, to -svhich, aa wo have several times pointed out, the Survey 
budget was limited in 1875 at a period of great financial firessux'e. W hen it is 
considered that that amount was fixed when the froxxtiors of the conntx'y wero 
TVine.li more limited than at present, and when thei’o were no expensive sui'vcys 
on the present scale in Bui*ma and Baluchistan, we thinh that the pi’oposed out- 
lay cannot ho regarded as excessive ; and while we feel that the data we have 
to rely on ai’e in many respects insuCdciont, we have made oui' estimates on 
so liberal a scale that we feel some confidence, that if the Survey Department 
is allowed to follow out its programme without interruption, and with no 
additional work thrown on it, our estimates will not he exceeded. 


3.60. In concluding this pai-t of our report we would draw attention to the 

fact that a largo part of the proposed 

JQxiicntli turc on surreya in 2?o&ttr'C States. ^ 

expondit-ure is on account of surveys m 
ISTative States. Theix' area is approximately 60-l','4i00 squax’o miles out of 
the total area of 1,830,000 squai'e miles, and nearly 270,000 square miles 
of this ai-ea requires a new sui’vey. Taking the general rate of Bs, SlJ 
per square mile for the production of revised maps of tlie 17ative States, 
the total cost will be Bs, 1,86,76,000, or Bs. 7,43,000 per annum for the 
25 years of the proposed revision, while according to the lower estimate 
made liy cost rates and given in chapter "VI of the report, it amounts to 
Bs. 1,46,70,000 or Bs. 6,86,800 per annum. It is a mattor for consideration 
how far Native States should he called on to contribute to this expenditure. 
Our enquiries, which could not however hind the States in any way, indicate 
that the more advanced States will not object to meeting at least a pax-t of the 
ex 4 >enditxxi-e, and some of them have in the past, as in the case of iVIysox'e, 
contributed the whole cost. In other cases ohjoction has been taken to heax'- 
ing any part of the expense, hut it woxxld seem to ho I’easonablo that 
some contribution shoxxld he made to a great imperial work, such as is in con- 
templation. 
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CEAPTER XL 

MiscellaneouB. 


DlfficuEy in co»t oC eurtty wotV- 


151. Wo liavo been nivicb impressed in the convso oC onr enquiries by tbo 

(liffionlly oE obtnining accurnto and defi- 
nite information on many points on which 

we desired it in connection with the Survey. Tins has been specially the case 
in dealing with cost -rates of survey, and wo have been obliged to ranho our 
O.stimatcs with considerable difiidonce, bccatj.so of tbo dilTiculty of ascertaining 
the actual cost-rates of work done in the pa^t. Suob rales are given in 
tbo sfnteinent^ attncl>oil to Tdcnlonant-Colonel Tongo’s memorandum on 
reorganisation, 1ml the variety ot the worlc is sucIj, tlnit it is difficult 
to arrive at any decision as to the r.alos actually applicable to surveys 
on a particular scale. 3?or much of the difficulty we have experienced, 
tbo miscellaneous character of the work done in the past is no doubt res- 
ponsible ; .and we anticipate that if a definite programme is approved by 
Government, mucli of the confusion that at present exists will disappear, and 
arrangements will ho made to systematise the opor.ations throughout, and to 
present the results in a form more intelUgihlc to the controlling avithorities. 
These aruingomcnts ijivolvc many points of detail with which the Surveyor- 
General must he loft to deal as they arise ; 1ml there is one matter of primary 
importance that we wish .specially to refer to. 

152. The annual estimates of Um Department, as at present prop.ared for 

cf rf un , inUrt. Government, form an extremely com- 

plicated document. Tliey do.al with a 
mass of figures in which pxpcndittirc on many ciassos of survey is included. 
The details are then manipulated by a complicated process of deductions and 
adju.stments, some portions ot tlio expenditure are transferred to the Imperial 
account tinder otlicr hcad.s of the annual e>.timate3 ; other portions arc charged 
in the accounts of Provinei.al Governments. In some cases anticijiatcd 
receipts are deducted licforc the final charge is ontci'cd in the estimates, 

103. We are not sufficiently acquainted with the procedure followed in 

drawing up the e.sf im.afcs of the Govern- 
ment of Indi.a, to /col justified in making 
definite recommendations on so technical a matter as the manner in which 
the budget of the Department can best he presented, so a.s to meet the purposes 
of the Tiuancial Department. Dut we are strongly of opinion that better 
arrangements for financial control are necessary than at present exist, and 
that the first .stop required itt tliis direction is the presentation of the esti- 
mates in a more intolligihio form. Timt the Surveyor-General himself 
finds it difficult to maintain the necessary control would appear from the foot 
that, according to tlio best examination wo can make of estimates and actuals, 
the expenditure during tlic five years 1898-00 to 1002-03 w.as on an average 
below iho budget allotment of the ye.ir by over a lakh of rupees. It is not 
satisfactory that lapses of grants to this extent should ho possible. 

simrv.Deuion ot 11, c imigct. Gio budgot Can, we 

think, he improved in two directions ; 

(1) by simplifying, and as far as possible, doing away with the adjust- 
ments and deduotions to which rofcrcnco has been mado ; 


for ♦v'tilr-ot. 


• 7’’iJe I’ftge 122, 
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(2) Ijy shoTTing clearly and. under separate lieads tlie estimates for eacli 
difTerent section of tlie worlc of tire Department. present^ for 

example, in order to ascertain tlie estimates for tr'igonometrical 
and scientific surveys, it is necessaryto look in one part of tlie 
liudget for tlio pay of tlio Superintendent, in anotlier for tlie 
cliarges of liis office, and in a tliird for tlie cost of the parties 
employed on ti igonometrical and scientific "work. 

The deductions and adjustments made in the estimates may have some 
connection vitli the orders regarding the charges to be taken against the 
grant (20 lakhs) to which the Department was limited in Dord ISTortlih rook’s 
time, but that limit, as we have shown, is now obsolete, and wo can discover 
no reason for the continuance of the existing complications. 

We fail, for example, to see why j^ths of the charges of the controlling staffi 
and of the correspondence and drawing oflacesshould he deducted from the 
Survey budget and transferred to the head “ Land Itevenue — Survey ” — also 
an Imperial head of account. If the amount is an Imperial charge at all, the 
most convenient place to charge it off finally appears to he the budget of the 
Survey Department. There are many minor adjustments and details in the 
estimates, the correct arrangement of which would roguiro to he settled hy a 
trained officer of the .A.ccounts Department, more especially as regards the 
manner in which the charges of the Mathematical Instrument Office are dealt 
with. We think it would be very advisable to show the accounts of that 
office entirely outside the Survey budget. It is not maintained for the Survey 
Department alone, and there appears to he no reason why it should not deal 
with the Survey in the same way as it does with other- Departmenis, charging 
the Department the cost of all instruments supplied, or repairs ofleeted, and 
.making an allowance on instruments returned to store. 


1C5. To give effect to our suggestions the Survey Estimates, as contained 
„ 1 “ Detailed A.ccount hTo. 26-A., Survey 

Saffcrcstians Tor tno «.rranircmciit of tuc unac'ct. ' *' 

K of India ” in Volume I of the Oivil 

Estimates, would be arranged under some such heads as the following : — 


Head-g^iiarters oj^ Hepartmenf. 

Co-ntrc^llin^ and ixtiv^istTativo Staff ... ... 

(Omit Superintendents of Trigonometrical S urveys, and of Frontier 
Surveys). ... 


J£Ieftd-qic.arte>'s Offices. 


Correspondence and Franving... 
yiiotograpliio and Iiitliograpbic 
Engraving .*• •— 


Total Head-quarters OfRce; 
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^Trigonometrical Stirocgs. 


Ac3ininistrativc Staff 
Tri"i>iiomot rical OflJeo, Oolira 

Siirvtf^y I*4irtics 2^o. (<j} 

No. (6) 
etc., etc. 


Dun 


Total Trigonometrical Sur%'oys 


tTopograjitn cal Surveys {other than Frontier") . 

Adminisf ratire Staff ... — ... 

Survey Tatties No. (o') ... ... ... 

No. (rf) 

No. (e) 

etc., etc. ... 


Total TopogrnpKical Surveys 


Frontier Surveys. 


Administrative Staff 
Frontier Drawing Ofliec 
Snrvov Diirties No. fj^) 


No. iff) 
No. (/5) 
clo., etc. 


Total Frontier Surveys 


(Forest Surveys to lie similarly dealt witli, if olinrgod to Jtirtia, If existing arrangements 
continue, it would bo necesrary to deduct ^^tbs of tlie ebargo, and sbow it in tbo Forest Esti- 
mates.) 

^liecellnncons ... ... ... ... ... ... 

Total Snrvoy of India 

No provision is made in, these heads for cadastral surveys, as all such 
. charges are finally and rightly shown under a different head in the estimates. 
I£ it is necessary to add them in the Survey of India estimates merely to 
. deduct them again, wo would suggest that they might ho shown in italics at 
,the end of the Survey estimates proper. 

"We think that a re-arrangement of the estimates on some such lines as 
are proposed ahove would render them much more intelligible, to the great 
benefit of all concerned, and wo hope that it may be possible for the authori- 
ties dealing with the accounts to give ollcct to our proposals. 
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166. "We liave been asked to report 'n-betlier any standards of work have 

been fis;ed and wlietber it is possible to iis; 

StuudarJs o£ -work. . .... 

tbera, varying as tney mnst uo m differ- 
ent kinds of country, and wbetber tbcre is any systomatio inetbod of com- 
paring tbe outturn and quality of ‘work and tbe cost of different parties. 
On the first point we have received replies from all officers in clxargo of 
Xxarties, from which it would aixpear that the adoption of such a standard is 
generally considered impractioahle in topographical work, ovring to the 
■varying degrees of difficulty of the work. A. standard fixed in area appears 
to he generally regarded as Jikelj^ to mislead ; some officers have told us that 
they pi-ofer to judge the outturn of tlieir snrveyois’ work by the number of 
plane-table fixings rather than by area ; others combine these two standards. 
In cadastral parties there are definite standards of work, and tlie surveyors are 
paid strictly according to their outturn. It appears to ha the case also that 
though no regular system is followed in topographical parties, still tlio officer 
in charge forms a mental standard of the outturn which his surveyors should 
work up to in different classes of ground, and on this, amongst other matters, 
he bases bis recommendations as to tlieir pay. 


think that an endeavour should, be made to introduce a move systematic 
method of appraising the work of each, surveyor. Appended to Six* John l?arqu- 
liax'son’s statement in Part II f Section II) of the Report -will be found specimena 
of the jjrogress returns submitted to tbe Ordnance Surwey in England, from 
one of xvhieh it will bo.seen that the cost of suiweying each aox’c is retuimed, as 
well as the cost “ reduced to medium.” Though this return i-ofer.s to cadastral 
work, wo think that the same principle might be exteiidecl to the work of 
topographical parties. A square mile of xvork completed by ohe surveyor 
may be equivalent to two sqxxare miles «lone by anotbex*, oxving to the greater 
difficulty of the country ; but we cannot think it impossible to allow for such 
differences, and ato consider that in each pax'fcy an endeavour should bo made to 
estimate the avoi-agc cost or tlio avei-age time requii-ed to survey a square 
mile of medium counti-y, and to apjjiaise the wox’k of eaob surveyor accord- 
ingly. The standax’ds would vary fx-om pai’ty to party, and would themselves 
afford a moans of comparing the cost of work in different pax-ties, as the 
Surveyox'-General, from his geucx-al knowledge of the country in which each 
party was working, would bo able to judge whetlier axxy difference in the 
staudax-ds u-as Enffieiontly accounted fox- by differences in the conditions of 
work. TVe fully agree -q-ith the x-emarks made by Sir John Parquharson on 
this subject. 


107. Ajiotbor point to which wo attach importance is the layinc' down 

t, x.= proancca x.y the Survov ct ludia. dofiuitoly o£ tho maps for the production 

of which the Survey Department is to be 
I’osponsihlo. It is’ a matter wo think fox- tho decision of Government whether 
any jxarticnlat class of map is required, and it should not ho left to fdie Ddpai't- 
iixcnt itself, and still Idssto other branches of tho administx-ation to deeidb bn 
tho preparation of some particular class Of hiap on the gronud -that it will 
meet some public convenience. Wa have no doubt tliat all the maps pro- 
dxxced. are of great use. especially in a country XA-horc there is no private enter- 
prise in map-making, hut unless some check is applied, tlio enex-gy d>f tho 
Department is liable to he diverted from its most urgent work — -ri-brk -itlxich 
will in future give it full employment. 
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O’sv.ingto tbe irumber of general maps wbiob the Survey bas in stools:,, and 
■nrbiob are engraved or on stone, "vro find it difficult to make definite recom- 
mendations. Wben a map bas already been prepared either on copper or on 
stone, Tye do not suggest its discontinuance, but we tbink that no further work 
should bo undertaken in keeping snob maps up to date except under tbe 
special orders of Grovernment. 

TVe assume also tbat tbe Government or tbe military autborities will give 
special orders as to any trans-frontier or confidential maps tbat they may 
require. 

Tlie maps tbat sbouTd, we tbink, be regarded as tbe primary duty of tbe 
Department to publish and to issue fresh editions of, as fresh surveys are 
made, are tbe following : — 

Standard sheets — 

(1) On tbe 2" scale, if surveys are made on tbat scale and publication 

on tbat scale is required in the public service. 

(2) On tbe 1" scale in ordinary course. 

(3) On tbe IT scale witb village boundaines added, if tbe necessary 

material on tbat scale is supplied by tbe bocal Government con- 
cerned. 

jRednetions front the standard sheets — 

(4j) On the scale — Degree sheets for tbe whole of India (engraved). 

(6) On tbe scale — Skeleton, district maps (engraved) . 

(6) On tbo 1 , 000 . 0 do ' scale — ^Map of India (engraved). 

General maps of India — 

Maps on tbe following scales should suCBce for all ordinary purposes : — 

(7) I' =32 miles 

(8) 1"=64! miles 

(9) 1"=S0 miles (general railway map). 

(10) l''=96 miles 

(11) 1"=192 miles. 

(12) l'''=256 miles 

“We have omitted district maps from tbe above list. Such maps are, as a 
rule, either on tbe or the scale, and there is considerable difference of 
opinion as to which is the more useful. Dor maps tbe Degree sheets suffice, 
and as most officers, who have expressed an opinion on tbe subject, desire to 
have maps tbat show the country outside tbo border of tbe district concerned, 
we do not tbink it necessary for the Department to undertake tbe compilation 
of a special miap, showing tbe country inside tbe district border only. 

As regards i" maps, tbese are prepared ab'eady locally in many Provinces, 
and we think tbat bocal Governments should continue to make their own 
arrangements for the issue of such maps. Their preparatiou for the whole 
of India would be a considerable addition to the work of tbe .Department, 
and it often happens tbat bocal Governments desire information of some 
administrative use to be shown on tbe maps, or changes inserted, which are 
not in tbe Survey maps. "We. tbink that work of this description can best be 
decentralised . 
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ISS. TVo thinlj; (Sir Jolin 3?arqviliarson. dissenting) that it would lia 
rropc«ca Committee to dUco., tbe oonnei pro- advisable in order to bring the Survey of 
griimmc. India into closer toucb witb the depart- 

ments of tbo public service most interested in its work, and to strengthen it in 
resisting pressure from special departments or from local autborities to 
undertake work outside its programme, that the annual programme should be 
discussed witb a Committee or Board, as is done in Brance, and as is already 
done in this country in tbo case of other Scientific Depai'tments, the r-eports 
and programmes of which are discussed by tbo Bear'd of Scion. tifio Advice. 
Wo tbink that tbis procedure would be mucb superior to tbat now in force, 
under wliiob tbo Surveyox-- General merely snbmits bis animal programme 
to one Department of tbe Government of India, by wbicli tbe opinions 
of other Departments are collected, and orders giving effect to tbem arc 
issued. It would allow tbe Surveyor-General tbe opportunity of explaining 
witb more fulness, than is possible in written reports and proposals, tbe 
extent to whicb tbe survey was proceeding in accordance witb tbe general 
programme tbat may be decided on by tbo Government of India on consi- 
deration of our report ; it would allow of his showing whether the cost was iu 
excess of tbe general estimates wo have made ; and it would afford an occa- 
sion for discussing any changes wbicb altered conditions may necessitate in 
a programme extending over a period of 25 years. EEe would at tbe same 
time be able to make any representation that bo considered necessary as to 
w'lietber local surveys, not under his control, were being conducted iu the 
best manner for utilization in topographical work. In Brance wc arc 
informed tbat tbo Committeo, whicb consists of 20 members representing 
tbo vai’ious State Departments concerned, serves to connect tbe different 
departments wbicb have geographical and topographical sections, and to 
centralise tbe work so as to prevent roduxilieation. It reviews all under- 

JJeaaoHi Jor dissent as io the Committee's projiojal J'or a Council to tc assembled, as is itonc 
in Prance, to discuss tltc annual programme of the Indian Survey. 

Tlie following are my reasons for dissenting fronx tlio above proposal t 

1. There is xio analogy between, tbe conditions in France, and those wbioli bold good in 
Xndia. It is well known tbat various Departments in Franco arc empowered to prepare tbeir 
own maps and tbat tbero docs not exist tbero a Department wbicb prepares maps far tbe 
wbolo country. TUrrs tbo \\'’ar Office (D'Jiltat-lMaj or) prepares its own maps (the 
"staff map”), tbe ilinister of Interior prepares bis own map (Carte Vieinale), and the 
Department des Fonts et Cbanssees jrreparcs its own maps, and so on witb other depart- 
ments. The result is tbat tbe French Conncil is a necessity, to prevent over-lapping. 
such necessity exists in India, wliore tlie only map-maker is the Surv 03 ’or-Goneral. The 
Committee tbereforo proposes to borrow from Francs an institution for India, the conditions 
in wbteb country are exactly tbo reverse of tbe condition-s in Franco. 

2. I tbink the proposed Council would bo mischievous. Either it is to have powei' or 
not to liavo power. If tbe latter, it would bo a useless form ; bat it is clear tbat it must have 
poa-er, and tbat power could only be used to interfere xvitlx tbo Surveyor-General in tbe 
execution of bis work. In tbis the Committee is surely inconsistent. Its recommendations 
have been drawn xip tbrongbout so as to prevent interference with tbe Surveyor-General by 
laacal Governmont.s, and it now ends by proposing that every facility sboald bo given for 
intcrforcixce \%itb him to representatives from no less than six departments, of which none 
except bis O^VTX dcp.xrtmental chief, and possibly tbo Finance Department, should have any 
power of interference whatever. It is sorely most manifest tbat the only clianco of the work 
of revirion being carried out energetically, and without interruption aud diversion to other 
objects, is that no one except the Govornmoot of India -should have power to give orders to 
the Surveyor-General ; it i.s now proposed that five other officials, besides his own depart- 
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taTcings wliicli necessitate tlio execution of surveys and maps at Government 
expense, decides on their value and urgency, and studies the host, methods of 
reproduotion and of Iceoping maps up to date. Though there are compara- 
tively few surveys in India at present independent of the Survey of India, 
we think that a Board on tlie 3?rench lines would none the less prove of 
great advantage, not only to tlio Survey Department hut also to the Govern- 
ment of India, and we strongly recommend its adoption. It should, we 
would suggest, he composed of the Surveyor-General and of representatives- 
of the Bevenue, Commerce, Doreign, Military, Public "Works and Piuance 
Departments of the Government of India, and of A.rmy Head-quarters. 
Dnless there were any special business to he brought forward, the Com- 
mittee or Board need not meet more than once a year, to hoar from the 
Surveyor-General an account of the progress made in carrying out the pro- 
gramme for the past twelve months, and to consider the programme for the 
ensuing year. 

3.59. Amongst the questions referred to us is the advisability of moving the 
,,,,, ^ Survey Hcad-quartorsoDQces fromCalcut- 

Bcmoval of tiie hwia-Qiiartora ofijcoa From Calcutta. 

ta to Delira Dun. Prom the enquiries we 
have made we are satisfled that the transfer of the otBces is feasible, hut 
we are not prepared to rceommend that any such measure should be taken, 
at present. The site on which the offices now stand in Calcutta, which was 
purchased in 1S73 for a little over a lakh of rupees, is now valued at four 
lakhs (lis. 3,99,582). The Municipal.valuation of the buildings is almost 
exactly 7^ lakhs of rupees, and is accepted os fair hy the Superintending 
Engineer, though it is impossible to say what the buildings would fetch if sold. 
"Wo gather from a letter that, wc have received from the Government of Bengal, 
that it would probably ho unnecessary to sell them, as further accommodation 


mental cliieE oE tlic Kovouuc and Agricultural Doparlmont should have every inducement to 
upset all his arrangomouts, iE tlio intorcsls of their ovsn departments would be thereby advanced. 

S. The President mentions the necessity o£ discuseing a "^programme every year. 
The “programme” oE the Survey o£ India will have to ho fixed for S5 years. Presumably, 
before revision is begun, 'the Surveyor-General will have to furnish to the JRevenuo and 
Agricnltural Department, for the Government of India, and for the Pinanoe Department, esti- 
mates o£ the annual cost oE the work, of the annual strength to bo employed, and of the annual 
rates oE progress to bo anticipated, all put into the sbapo of a “forecast’'' for each year 
during which the work will bo proceeding, say' from 1900 to 1931; at least 1 have never 
known n work oE this kind being undertaken without such estimates and forecast being" first 
furnished to the Government. Purther, ho will presumably have to furnish annually to the 
Kevonuo and Agricultural Department and fo the I'inauco Department returns showing 
the expenditure 'on revision during the past year, the progress in square miles during the 
year, the amount of work remaining to ho done, and the amount of money still remaining 
available. "Why under such conditions, and under so oloso a check oii his progress and 
oxpenditarc, ho should ho required to furnish “ programmes ” and to consult four other de- 
rartnients on those subjects every year, it is surely difiicult to soo, and no less diflicnlt to see 
why that representative of the Indian Government to whom alone he is acoountable, namely, 
the head of the Revenue aud Agrlculttiral Department, should ho liable to have his authority 
interfered with hy the four or five other mombers of this proposed counoil. Any changes 
that might become necessary during the progress of the revision should he solely tho conoern , 
cf the Government of India. 


T/jc SSnil Aj>ril 1905. , 


J. PARQUH ARSON. 
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required for Govemment offices in Calcutta, and rre may therefore adopt 
the valuation given to ns, as fairly representing the value of the huildings to 
Govemment, though probably much in excess of their value for purposes oE 
sale- The cost of ei’ecting similar huildings, at I>ehra Dun has been roughly 
estimated for us by the Government of the TJnited Provinces, to whom a plan 
of the oEBces was furnished, a,t laths of rupees, iuoluding the purchase of 
a site- "We thint that a larger outlay would probably he found to he neces- 
sarv, but the difference between laths and 6^ laths_ leaves a* considerable 
margin for under-estimating, as well as for the actual expenses of transfer, and 
for the building of additional house accommodation, if necessary. At Dobra 
Dun there are only two sites in the limits of the present civil station, where the 
buildings could he located, and we are informed that there is a considerable 
demand for land for building purposes, and that these sites may not long be 
available. We should recommend, however, if it is decided to move the 
offices, that the question of locating them to the north of Dehra Dun along 
the road to Itajpur should he considered. There is ample ground avail- 
able here, at a somewhat higher level than Dehra Dun itself j and au 
excellent site for large offices with houses for the officers and quarters 
for the employes could easily he selected. One of the difSoulties of 
the move to Dehra Dun is the limited water-supply, hut we are informed 
by the Superintendent of the Dun that a large supply is now being 
arranged for, and that there is no reason why further extensions should not he 
made in future, if required. "Whether the move is made to Dehra or to tbc 
site beyond, it will he necessary to ^provide houses for the officers of the 
Imperial Service attached to head-quarters, as house accommodation of the 
class required is at present limited in Dehra. 

We fully recognise the advantages of locating the Survey hoad-guarters 
in a better climate and in a cheaper neighhouihood than Calcutta, but there 
seem to us to he grave objections to abandoning the buildings, specially built 
and well adapted for the Survey Department, at a time when a considorahle 
extension of the survey programme is -in contemplation. To transfer the 
office must mean some years of disorganisation, while the now buildings ai’O 
being erected and a new staff of workmen is being collected and trained at 
Debra. The arrangements for the publication of the maps would probably bo 
thrown for some considerable time out of gear- ; and wo advise that the 
question of making any transfer be dropped altogether, until at least all other 
arrangements for carrying out the new programme, if it is agreed to, have 
been got into thorough working order. The Surveyor General and his 
officers will have sufficient work on their hands in organising the Department 
for its extended programme, without the additional labour and confusion 
whi oil the movement of tlie offices would involve. Should the increase of 
work make it necessary to provide more room in Calcutta, we think that the 
best plan would ho to transfer the Dngi-aviug and Drawing offices, the removal 
•of vhich would not disorganise the remainder of the establishment. 

Jonx O. JkEIDLEIl. 

Jonx IPAD QDia; ADS O jST, Col., 12. IS. (t'ctired). 

D. 33. DOKGE, l,ieiH.-Col., JEt.JE. 

E. H. KELLY, Ool., .A.jL.G., ITT Hivision. 


Snm*.; 

The Soth 1905. 



Summary of recommendations. 


Tlie following sumtnaTy oftbe main recommendations of the Committee is 
idded by order of the President; — - 

(1) The preparation of a modern 1-inch map of India should at once be 

undertaken. 

(2) This Tivork should be regarded as the most important now before the 

Department. 

(3) Tlio direction of operations should ho strictly Imperial, and local 

authorities should not he allowed to intervene. 

(4) The Surveyor- General himself should directly control the operations 

with the staff proposed in the report. 

(6) The operations should be oonductod on the lines laid down in Sir 

John Parquharson’s scheme printed as Appendix B to the report. 

(0) The whole of India should bo divided into tr.acts, each of which 
should ho allotted to a Surrey part 3 ’-, for which a definite pro- 
gramme should ha laid down, that should not he departed from 
without grave reason, and then only under the orders of the 
Government of India. The number of topographical parties 
should ho fifteen. 

(7) The departmental programme should extend to the whole of India 

and 25 years should be allowed for its completion. 

(8) ' Special arrangements should he made for the completion of the work 

required near tho North -‘West Prontier within a period of 4 to 0 
years. 

(9) In the course of the 25 years’ programme all topographical maps 

should bo brought up to date. There should be no further correc- 
tion (except for the addition of new railways and canals) until 
the next systematic revision of the maps of India is undertaken. 

(10) Cadastral and other largo soalo surveys should bo left entirely under 

the control of Provincial Governments and Local Authorities, and 
should he conducted at their expense, but should be based on a 
scientific skeleton or traverse. 

(11) ■ Special forest survej^s should cease as a general rule, and, where 

required on scales larger than the regular topographical ones, 
their cost should he debited to tho Pores t Department. 

(12) Per mapping purposes the most important classes of work in tho 

Trigonometrical Branch are trianglilationmnd levelling, .and to 
these tho mere pxtvely scientific work- of this Branch should give 
way, if there is any difficulty about sufficiently increasing tho 
staff. 

(13)' The -Question of handing ovCT tidal work to the’ local authorities 
concerned should be considered'. 


P^ras. 


Para. 01. 


Para« ©0.,. 


Para. 91«- 


Paro. 93. 


Paras. 93 and 84.. 


Paras. 


Pam- 8G. 


Para. &7#. 


Paras. 62*66 atifl 
71. 


Para. 70. 


Para. 95 .. 


Para. 95v 
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(14^ The Govemmont of India should prescribe tbo general and special ; 
maps irbicbi it is to be the duty of the Survey of India to 
produce. 

(15) Tbc form of tlio topographical maps should he permanent. 

(IG) The standard sheets of the 1-inch map should he I’odueed to half 
their present size. 

(17) The scale of survey should, as a genei'al rule, be at least double the 
scale of publication, and the latter should ordinarily be not loss 
tlian l-inch=:l mile. 

(IS) TJie symbols used on the maps should be uniform tlxroughout, and 
the modern, spelling of names should be adopted. 

(19) The number of trigonometrical and clinometrical heights and levels, 

shoivn on the maps should bo largely increased ; but first all the 
main lines of levels should be equated. 

(20) The vertical interval between contours is a matter requiring atten- 

tion. 

(21) The 1-iuclv map should lie printed in four colours, blach; for the 

detail, hrovru for the hills, blue for water', and burnt sienna (or 
lalic) for the roads. 

(22) The topographical maps issued by the Survey of India should 

contain only information verified by its staff. 

(23) "Village boundaries should not ho shown on the oi'dinary topograph- 

ical mail. 

(24) An edition of the 1-inch map may be prepared showing village 

boundaries under certain conditions. 

(25) iTor the production of tlie 1-inch map an improved process of helio- 

zincography should he employed, a few selected standard sheets 
being engraved on copper. 

(2G) Tbc Atlas of India sheets should now he superseded by " Degree ” 
sbects on tbe J-" scale, uhich' should be engraved on copper. 

(27) In place of the Provincial maps a general map of India bn the 
scale of 1 : 1,000,000 should be prepared and engraved. 

(25) To leave tlio Surveyoi'-General free for the supervision and control 
of tbc operations, tlie Deputy Survoyor-Gcnoral should deal in 
the first instance witli the business of all hinds of the Survey 
Office, and should dispose of all matters of routine. Do should 
he allowed au Assistant, and the post of Assistant Surveyor-Gener- 
al in charge of the office will then he unnecessary. 

(29) To assist him in inspecting the field parties the Surveyor-General 
should he allowed an inspecting officer. 

Surveys towards or beyond the frontier sliould he treated specially, 
and he placed directly under a Superintendent of Ifrontier Surveys 
occupying a position similar to that of the Superintendent of 
Trigonometrical Surveys. 


( 30 ) 
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(31) Owing to tlio nbolition o£ special lorcsfc surveys, the post of 

Superintendent of Poresfc Surveys slioukl lapse. 

(32) The Trigonometrical lli-anch should ho strengthened hy two officers 

to assist in triangulation and levelling. 

(33) Tho strength of the field parties should he increased hy oO per 

cent. 

(3J.) There should ho two officers, one in charge, the other his assistant, . 
with each ordinary lopograiihical pnrtya 

(35) "With tho frontier parties there should ho three officers, one in 
charge, and two assistants to allow for special calls. 

(30) To meet fheso jiropos.als the staff of tho Imperial Service for topo- 
graphical and trigonometrical work should he increased from <t0 
to 70 officers. 

(37) IFirst appointments of officers of the Army to the Imperial Service 
should ho for a lorm of five years only and a language lost should 
ho imposed. 

(oS) Tho Provincial Service should ho divitlcd into two Services, a 
Provincial or Indian Service, and a Junior Service; tho pay of 
the former to range from Its. 250 to Ps. SOO, and that of the 
latter from Ps. SO to Rs. 400; and .Komo modiUcations in ttio 
system of recruiting should ho introduced. 

(39) Katives of India should continue to ho employed in tho Provincial 

and Junior Services in the proportions stated. 

(40) Officers ia charge of parties should have a free hand to enlist 

surveyors, and parties should recess in the neighhourhood of tlioir 
charges. 

(41) Imperial and Provincial officers employed on cadastral or similar 

work should ho treated as tempornrily outside liic regular* cadre, 
and the Surveyor-General should he authorised to employ other 
officers in place of tlio.se so deputed. 

(4-3) The supervision in the Photographio and Lithographio Olfice 
should he strengthenod hy the appointment of nn additional 
officer as assistant to the oniccr in charge. 'I’lio suporinf ondenco 
of the Mathematical Instruniont Office should bo placed under 
these two officers. 

(43) Tlic first duly of tho reproducing offices should ho tho production 

of tho maps of the Survey* of India. 

(44) ITo drawing of extra -departmental work should ho permitted to 

ho thrown on the Sm*voy of India olfice. 

(45) Local Governments sh'^'nld ropi*oduco their own cadastral maps. 

■(^P) reproduction of tho revised topographical maps throws 

more work on the lioadqiiarters office, arrangement*! should ho 
made to gradually trnn.sfer extra-departmental uork to other 
Government mapping officos. 
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(4-7) Certain improvements slionlcl he introduced in the metbods, Tfork- 
ing-, establishment and plant of tbe reproduction olEees. 

(48) Seeing tbat tbo general revision of tbe topograpliioal map of India 

is being commenced, tbo publication of- maps compiled from 
obsolete material should eeaso. 

(49) To facilitate tbe supply of maps to tbe public and to officials, up- 

to-dato catalogues and index maps should be freely issued. 

(GO) Tbe form of tbe Survey budget should be simplified, ' and better 
financial control institnted vritliin tlio Department. 

(61) An attempt sl»ouId-bo made to devise more definite standards of 

■work in order to check outturn and. cost. 

(62) Tbe annual programme should be discussed with tbe Surveyor* 

General by a Hoard or Committee I’epreaenting tbe different 
departments of tbe Government of India. 

(63) The proposed i-emoval of tbe headquarters from Calcutta should 

bo postponed for tbe present. 

(64) Greater attention should be paid to tbe preservation of all perma- 

nently marked survey points. 

C. A. DAK.HON', 


Secretary. 
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Appendix A. 

"XlZBUTEITANT-CoiiONEr* llO:i7GB^S REORGANISAnOIT SCHEilE WITH AN EXPLANATION CP THE 

IHJTIHS OP THE HIQHBE StAPP OFPIOEKS. 

Fresent organisation. 

The Survey of India is composed at present of — 

1 . The Imperial Service. 

3. The Provincial Service. 

3. The Subordinate Service. 

4. The Menials. 

,Jj>point>aents. 

0. TAo Imperial Service . — The Imperial odicers are recruited from the Iloyal Engineersj the 
Indian Army and in special cases by direct appointment by the Secretary of State. But at 
the present time there are in' this branch tivo officers rvho were tr.i Deferred from the Bombay 
Survey Department on its reduction, one officer transferred from the Forest Department, and 
one officer transfiTred from the Miadras Survey Department -for sperial employment as 
assistant to the officer in charg^e of the Photographic and Dithographic Office, and be has for 
some years been in charge of that office. 

Eoyal Engineer officers are eligible for appointment after their arrival in India, provided 
they have less than five years’ servico in the Corps, and are not senior to any Koyal Engineer 
officer already appointed. 

Indian Army officers are eligible after final admission to the Indian Army, and are 
appointed on probation for one year, at the end of which time they must pass a departmental 
.examination before they are finally admitted to tbe Department. 

There are no rules regarding the appointment of other officers. 

Eoyal Engineer officers can. revert to military duty at any time. 

Indian Army officers cannot revert to military duty after 10 years in the Department. 

3. 2'Ae JProcineial Service . — The Provincial servico is recruited by examination in India. 
The examination is conducted by the Survey of India. Candidntos receive permission to sit 
for the examinations (which arc held simultaneously at centres convenient to the candidates) 
from the Surv'e^ or-Genor.al. There are definito educational qnal fications laid down, and no 
application for a nomination is entertained unless these are fnlfijled- All candidates must 
be statutory natives of India, but tbe appointments are also open to pure natives in 

-tbe proportion of one native to every three Europeans or Enra>=iiins. The examination is 
not strictly competitive, but the appointments arc almost invariably given to those who 
qualify, in order of seniority, i.e., in accordance with the maiks obtained ; tbe Surveyor- 
General, however, has the right to select from those qualified, such as he considers for other 
than actual book knowledge, are likely to prove the more valuable officers. 

AH provincial officers are appointed on probation in the first instance, and none are 
permanently appointed until they have been one year in a field party or similar position, and 
have been well reported on by their immediate superiors. 

4. The Subordinate Service.-— Hhe Subordinate service is purely native, and is not a fixed 
establishment as the Imperial and Erovinoial services are. It consists of men who have 
been as a rule recruited, under tbe orders of the Snrveyor-General, by officers in charge of 
parties and trained by them as sub-surveyors, computers, etc. There is no fixed rate of pay 
for such men, but it is recognised that Es. 100 per mensem is the maximum ; they are all 
brought on as temporary hands in the first instance, but after some years, if they prove 
themselves worthy, they are made permanent. 

5. Hlenials ,' — 'The same rales apply to the menial servants in a modified way, Siicb men 
may be made permanent, but most of them only serve for six months per annum. .This ‘ is 
a great economy to Government, and the latter recognises it, and allows tbe whole of their 
service, it unbroken, whether on duty or on departmental or recess leave, as it is called, to 

-count towards pension, and they can bo at any time made permanent by the Snrveyor- 
^General. 
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6, JPrcsent establishment (if the Jm 2 ierial Service . — The Imperial Service consists o£ — 

1 Sarverot-Gcncral. 

1 Uepntx Surrej'or General, 

3 Sax^iintendonti*, 1st ^ade, 

7 „ 2rid „ 

0 Deputy ,, 1st ,, 

(A> £> „ 2nd „ 

8 Asst. ,, 1st „ but of these appointments 3 oannot Lo fiHodt bain" tr&n<«fotred 

j to tUe I'rovitioial Seevico and called Pilot appoialments, 

^ 7 .. w Snd „ J 

* Ev^cnlually there iviU bo 8 in the 2nd grade, bat pending tho absorption of the Pilot appointments at (A) 
«Lbovo, only 7 posts can. bo dllcd. 

By the Civil Service Itegoil ntious 2,0 per cent- of these officers may bo on furlong-h at 
ono timo, and by the Military Itcgalnfcioiis^ Royal Rn^ticer. officers, are liable to he ordered 
to Chatham and military duties extending* over one complete ycar^ once ijn their service .as 
Captains or Majors. They arc also entitled to tlirec .months’' special leave in each a^ank to 
stiidy for thcii- promotion examinations- 

At the present momentj «.<?., at the close of the field seasoDj there will the 

3. Suporintendenf* 1st. grndf?, on leave. 

2 Suporintoiidonts, 2nd ,, ,, ,, 

1 Deputy Supdt., 1st „ ,, ,, 

1 2 , fi at Cbatham. 

1 ,, 2nd ,, „ ,, 

3 ABsifttant Supdts., let „ on leave. 


Total 2 


And in point of numbers wo may take it that 8 to 10 officers of the Imperial Service 
will always bo absent out of the tot il number at present of 4.2 officers, and under tho reor- 
ganisation, which is not yet complete of 40 Imperial officers, os the orders are to reduce the 
strength by— 

1 Supcrinfondcut, 2nd gn\cle. 

2 Depxity Superintendents, let grade. 

3 *> 2nd „ 

3 Asdistatit „ let „ 

2 .. „ 2nd „ 

lO 


7- There will he therefore in tho Department available for duty on the 1st June but S3 
officers, who will he distributed ns follows t— ' 

1 Surveyor-General. 

1 Daputy Surveyor-Genoral. 

1 SupoTiniendent, Trlgonomoixical Surveys. 

1 Forest Surveys. 

1 „ Piorinclnl Surveys, Dengal. 

1 If ,, „ Dnited Provinces. 

S Assistant Surveyor-Generals. 

1 Officer in ebargo, Couiputiug and Pcprodnelng office, Debni. 


Tinder an^trnctlon. 


SupcTintendDnt, Provincial Sarveys, Dnitcd Frt>- 
viDoes. 


Total lO 


Topographical 1 ofRccr in charge Ifo- 1 Party- 
1 2 


1 

1 

1 

0 

1 


■trith 

in charge 


3 

4 

5 
G 
7 


Cadastral 
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Fowst 

... O Officer 

in charge No. 

9 

Topographical 

... 3 

,t 


•9 

lo 

3» 

... 1 

9 » 



11 

9> 

... 1 



99 

12 


... 1 

,, 

99 

9, 

14 

», 

... 1 

,9 

9* 


15 

Forest 

... 1 

99 

99 

*9 

IT 

Topographical 

... 1 

r» 

$9 

99 

IS 

Forest 

... 1 

9, 

9> 

99 

19 


... 1 

9, 

,* 

99 

20 

Trigonotnetrical 

... O 

• t 

■ 9> 

99 

22 

,, 

... 1 


99 

9» 

23 


... 1 


9» 

99 

24 

ft 

... 1 



99 

25 

s. 

... 3 



99 

26 


Party. Superintendent, Forest Surveys. 


(Worlc stopped in oonseguence,) 


Total 21 


Grand total 31 officcra. 


Aod. tbere xvill be two officers on special daty, — fbe Surveyor-General and Capfaiti 

O’C*. Tandy. I£ tbo Siirveyor-Geneial reverts, there will be a lot o£ charges for. 
the period of tveo months before Colonel Hobday^s refcii-ement. For Nos. 6, 8 and 9' 
Parties there is no immediate necessity for Xmperi.il ofHoerg. No. 6 is in charge of a very- 
experienced Provincial officer, and 8 and 0 are under the direct orders of the Superintendent^ 
Piovincial Surve3’s, United Provincesj and the Saperintendout, Forest Surveys, and if 
Captain Tandy returns to duty from his Aden work, I can re-start No. 22- Party, but I 
have not a single officer to spare, nor a second officer in or available for any one of the 
parties now exisiiog. 

8. The parties ax'c numbered from 1 to 26, but Nos. 13, 10 and 21 do not exist. 

Of the existing- 23 parties, 9 are engaged on topographical surveys, 6 are engaged 
on cadastral survey 4 are engaged on forest surveys, and 5 are engaged on trigonometri- 
cal and scientific purveys. 

9. Excluding the officers required for the administrative appoiutraents and technical offices 
and absentees therefore, were all the officers now avaiiablo sufficiently acquainted with 
the work, I could on toy own roversion have ono Imperial officer with each existing party, 
but nob one spare officer loft. 

It is palpable on the face of it that unless there is a large increase in the number of 
officers, I cannot increase the number or strength of parties, and that I am not in a position 
to meet any calls for special work of any sort, military or political, without seriously 
interfering with current work, nor could I^ replace officers falling sick or other vacan- 
cies. 

10. Duties officers . — The duties of the various officers are as follows : — ■ 

1. The Surveyor-General deals with everj'thing connected with the UepartmeTit gener- 
ally, and has a certain number of topographical parties under his immediate superintendence, 
and all trans-frontier work. 

2. The Deputy Surveyor-General deals directly with all cadastral or revenue questions, 
and superintends a certain number of topographical parties. 

3. The Superintendent, Trigonometrical Surveys, deals directly with all the trigonome- 
trical or scientific parties and with one topographical party ; as this officer is liable to be 
appointed Deputy Surveyor- General or Surveyor-QnoeraJ, it has been considGred in his 
interest to put at least one topographical party under him. 

4', The Superintendent, Forest Surveys, superintends all ^f^he forest Burvay 
parties. 

5. The Superintendentsj^Erovinoial' Surveys, two in number, superintend, and administer, 
under the Docal Governments, and the professional control of the Deputy Surveyor-General, 
the ’cadastral surveys of their provinces. 





C. Tlie Aesistnnt Surveyor-Generals are tbreo in numlier ond are in oliargo of — 

(1) The Surveyor-General’s office (coTrCfpandonco and accounts) and of the lifatho- , 

rnntical Instrument IDopartmcnt. 

(2) The Drauing- and Engraving and ilap ISecord and Issue offices. 

(3) Tbo PhotograpliiG and Eithugraphic offices. 

7, The Officer in charge of the com|iuting office resides atDchra, and is under the Super- 
intendent, Trigonom-tiical Surveys ; lie de.ils with all the qu'Etion- of higher matl.ematics,' 
and is the Survci-or-General’s .adviser through the Sui crinteudent, Trigonometric.d Surveys, 
on such points ; he also superintends the moir reproducing office at Dclira. 

3 . other officers aro what are called the exeentive officers, their duties heing confined 

to their individual field parties. 

All questions affei'ting the Eepartmenf generally, its rules and regulatians, customs, pro- 
motion'^, etc., «£ Imiiorial ;ind Pruvinciaf ofiicers, aio detidtd hy the Suevejor General, but 
minor questions ai.d routine matters arc dealt with hy administrative officers direct. 

11. Need for superin/e'idenre — It has been found in pr.ielico that even rvith the existing 
nnmher of porlies, the duties of the S ur- c^’or-Gcnoral and I'eputy Sui veyor-G onei al are so 
varied that the^' cannot alford time to propevli inspect and diiect the work of the iicld 
parties, and the paucity of officets renders this a most highly imf'ortani dutj’’ owing to the 
constant slinffiing of the officers iu cltarge aiul consequent non-continuity of syc-tom. I aoti* 
cipato that this difficulty will be still mere accent uateil if any attempt is made to iuorease 
the nnmher of parties nuder the existing sj stem of organisation. 

"Were it not impossible for the Siirvcyor-Gener.il and Gopnty Sarvovor-General to 
superintend m< re parties directly themselves, there would lio no necessity for the Superin- 
tendent, Forest Surveye, and po.ssilily the Superiutcndeiits, Frovinoial Surveys, would bo 
unneocssary ; but it is essential that suivcys of each class should ho conducted on nniform 
systems, and for this reasou it is noccssiry for some senior officer to ditectly siipciiutend tho 
working of groups of parties working on such systems. 

As tho main question before the Committee is how to provide a satisfactory topegra- 
phic.nl map on a scale suitable for military', civil and puhlie purposes, I will give a sliort 
description of ihc pioscnt system, by which such maps as tho l-inch=l mile standard maps 
and the 1 inch = 4 miles degree sheets are prepnred. 

12. Orpanifalion of a Jiehl par/y.— IVhoti tho survey of any largo aro.a has been decided on 
by tbo Govornraent of India, the Surveyor-General proceeds to org.inisB a ]iarty i bo appoints 
one or two Impcri.al officers to it, from h to 7 Fiovincial officers, and a number oE siirvnyors 
and snb'Survey ors- If tlie country' has not previously' been triangulated or traversed, as tho 
case may' be, one or more Frovincial officers eitlicr alone or under an Impcri-il officer, who’ 
would take his sliare of tlio a*orIr, aro deputed by the Surveyor-General, a field season ahead, 
to prepare sufficient data for tho surveyors to start avork on tho next cold avoather. 

The officers. Imperial and Frovinoial. have, as a rule, to he taken from other parties, thus 
weakening them temporarily, and tho survey'crs and snb-snrvoyors are similarly obtained. 
Thus, for tho first season, or so, the new party is composed of men from other parlies. The 
officer in charge is informed whence he should dr.nw his khalasis and other menials, and 
directed, to enlist and instruct such survey ors and draftsmen, clc., as lie may' require to com- 
plete Ills parfy as rapidly as possible. He is aho told where he should recess, and orders 
are given him lolaok for and rent a suilahle houso for tho recess office. I attach a copy of 
• b'ot rcprbt.'d. order* regarding tho duties of an officer on being ordered 

to start a survey of any large -are.a. An estimate of the co^t of his liarty 
is either jrrepared for him or by him, and submitted to the Surveyor-General direct or 
through his administrative officer. The instruments noces.sary arc supplied by the 
Iilatbomattcal Instrument Department, Calcutta, on indent through the administrative 
officer, and tbe etationery- is similarly supplied from tho Stationery Office, Calcntfa. ' 

Each member of the party, including tho snb-sarveyors on tho permanent list, has 
to provide hiB own personal tents, hnt all tents required for the menial establishment 
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and ofRco i»T>tposos are pnrcliasod on the authority, of Uio Surveyor- General from one 
^ otlier of tlie big' tontmabing firms, generally from cither the Elgin or Muir UGlls 
f^awnporc- ' * 

EvorytMngbeiag.rcatlj> the party tabes the «oh1 under its executive officer, and work 

is Etarfcd. It is the duty of the. officer iix charge to endeavour to work as eoonomicnily as ho 
can, consistent with the necessary aoonraoy, and to enlist and train the addition-al Burveyors 
required. This is a duty that many officers object to very strongly, as it neGessaril 5 ' retards 
progress fora time, and throws n lot of extra work oa_ the assistants and others, and raises 
very much the cost rates of the p.arty in tbc^-cars the men are under training and before they 
■become efficient. \Vhen,the programme for the year’s survey is nearly completed, or the 
climato neccssitatc.s the closing of field work, the officer in charge reports to his ndministra'^ 
tivc officer, and applies for permission to return to recess quarters. In addition to this re- 
port, monthly rojmrbs showing progress and tho employment of each member of the party, 
are suhraittod by tho officer in charge oE tho party to tho administrativo officer. The maps 
of the party are fair drawn by tbo field surveyors, or special draftsmen, if absolutely neces- 
sary, during the recess season, alt the computations nro worked out, charts of trianr-ulation 
and traversing and the redactions for tho ^ inch maps are prepared, and when complete for 
a degree sheet, sneh a map is dra-wn in the office. TIio f.air maps when ready, generally at 
tho close oE the recess season, are submitted through the administrative officer to tho head- 
quarters drawing office (Calcutta or Debra, as the case may be,) for general scrutiny, and by 
that office forwarded to tlio pboto-zincograpluc office for reproduction. I’roofs are submitted 
to tbo officer in ebarge tbrongh tbe admiiiislrativo officer (generally), and one of tbeso proofs 
is coloured up in tbo Jiarty office to show tbo various classes of roads, cultivation, water, 
boundaries, etc. ; nnotbor is used to show tbo relative importance of tbo villages, towns, oto., 
to guide tho head-quarters office in seloeting the names that should ho shown on tho small 
scale maps, and a third is prepared showing any corrcctipuB that nro aoccssary before the 
rhap is pnblishcd. Tlieso proofs arc then returned to tho head-qiiartcr.s office and tho admin- 
istrative officer decides whether the correetions shonld ho carried out in that office or whether 
the fair ■marmsotipt map should bo returned to tho party office for correction. Everything 
liavingbeen fin-ally settled, tho map is published. All tho computalions oE the triangulation. 
and traversing, etc., nro carried ont by tho party officers, and roi^orts arc prepared on hard- 
and-fast linos and sahmiltcd for record to tbo bc.rd-q«iarters office, wboro tboy are carefully 
stored and kept available for future reference. 

The pay oE tbo party is drawn by tbo officer in charge from tbe most convenient 
treasury, authority to do so being granted by tbo Comptroller of India Treasuries on 
tbo application of tbe officer in cliargo forwarded througU the administrative officer. 
The officer in charge also snhmits to tbe administrativo officer an cstiraato of tbo money 
be will require cacli month to meet the travelling and contingent expenses of tho 
party. Authority is then granted to him to draw np to the amount passed hy tho 
administrative officer from such treasury or treasuries as ho may have named, and ho 
submits monthly full accounts of all money he has drawn under this nutlioritj’- to his 
administrative officer. These accounts are crrcEally checked in tlie head-quarters office, 
and forwarded with full criticisms to the Comptroller of India Troasnrics, who again 
Ecrntinises them, and returns them to tho licad-quartors offieo with such orders as bo 
sees fit to pass on them ; the objection statement, ns it is called, which contains all tho 
orders of tho administrative officer and the Comptroller, is then forivardod to tho officer 
in- charge of tho party for explanation and compliance, and any corrections ordered havo 
to bo shewn in the accounts.. 

This work takes up a good deal of tlio timo of tho officer in chargo of Iho party, 
but cannot bo avoided. Though tbo budget of tbo Survey of India is very compHcat-ed, 
tbo system of accounts, as now carried out, is, I think, very simplo, and I bopo may not 
bo , changed, except as regards Ibc staff employed in carrying it out, about which I shall 
bavo something to say in my reorganisation sebeme. Tbo survey year begins on tho 
1st October, and ends on tbo tlOth September for field parties, but tbo accounts are 
made up for each year ending 31sb liinrch. So that tho field work of one year • and tho 
recess work of the previous one come into ono year’s accounts instead of tbo field work of 
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any one ycoT and. ttie jreccss 'svorlc contieGtcd tlieiro'OtTtlis tufe on tlio wliolo tliis does not 
Fcem to "be of great frnportancej and is nnavoidablo, unless tlio gonoral report is delared 
in pnblication, as tlie field rrorb: most precede tlia recess n'orlr- 

13. Mainly on account of tlie enormous estont of country over rvliicli the work must Ic • 
ECatlered, tbo paucit3' of commnnications wbieli renders -travelling except on tbe main lines, 
sncli as railways, extremely slow, and of tlie experience of tlie past ns regards tlio une^ml 
qnalitj" of tlio varions snTvej-s executed, arising fromtlio impossibility of Buflicient Buperrision 
on' the part of onlj- 8 oOxcers, namely, tlio Survcj'or-Grcnoral, tbe Deputy Surveyor-General, 
and tbe Superintendent, Trigonometrical Survej-s, I most strongly recommend the eub-divi- 
sion of India and its dependencies, excluding Dalucbistan and tbe tribal area of the Nortli- 
■West Frontier Province, into four groups for survey purposes, Balnohistan, etc., being 
treated separately' on account of tbe special nature of tbe work. 

Id'. The groniis I suggest are as follows — • 

JVa. 1 group. — Nortb-IVcst Frontier Province, Punjab, Kashmir, and tlie United 
Province^ with a total area of 340,500 square miles approximately, 

JVb 2 gronp. — Bombay, Sind, Eajputanaand Central India, with a total area of 4-06,000 
square miles approximately. 

iVc. 3 group. iladras, Cornr, Hyderabad, Coorg, Central Provinces and lilysore, with 

a total area of 399,000 sqnare miles approximately. 

4. group. — Bengal, Burma, Assam, tbe Andamans and bJicobars, with a total area 
of 528,000 square miles approximately. 

15. For the survey work to bo carried out in each of those groups, I would require fifteen 
(15) parties of Iho approximate strength given below, and 2 small parties for supplementary 
work in the United Provinces and Bengal, and these parties would be distributed as follows 

In 'No. 1 Circle 3 largo parties and 1 small party. 

,, No. ® II 4.' „ „ ’ 

II No, 3 ,, 4 ,, ,, 

„ No. 4i ,, 4' ,, ,, and 1 sroall party. 

In addition to thosci in my scheme I have provided for 2 special parties for Baluchistan 
and the Nortb-Il’'eEt Frontier generally, 

10. The large parties should he composed of 

2 Imperial OHicers, 

5 to 7 Provincial OtTicers. 

32 Sura'eyors and »3uh-snrvoyors. ’ 

2 ’Vl''riteTs. 

1 Hospital Assistant, 
and about 400 menials. 

The small parties would consist of 1 Imperial, 2 to 4 Provincial, and a few sabordinatc 
officers. ' 

The annual cost of each largo party would ho from Bs. 1,23,000 to Its. 1,80,000 accordin'^ 
to the locality, and the areas surveyed yearly would vary from 3,000 to possibly 5,000 sqnare 
miles acoordiog to the scale and class of survey and the nature of the country-. For special 
areas in whioh supplementary' survey only is necessary, the areas would bs much greater, but 
for tlieso I employ small sjjecial parties. 

Thoso figure-s do not include the expenses that must necc3.sarily' be incurred in training 
tlio necessaty' staff, and are based on calculations regarding areas and cost rates given else- 
where. The areas surveyed by eacli party in the first few years will probably fiaU short of 
the estimate which is for parties composed of thoroughly trained men. 

17. To superintend these parties and such as may be required on the Frontier, I ask 
in addition to myself as directly responsible for the Frontier parties, for 4 Superintendents 
of Topographical Surveys, one for each circle who will bo under my direct orders as Surveyor- 



EARS 






107 


Gcncftt!, ftod duties nro cnumcmt<'d further on. By thin monns I hope to ensure uni- 

formity in fju.slity nnd style tC rurvcyinjtnnd mapping anti to un'uro economy. Ins Survoyor- 
Gciicrai xTOtdd nUo I’O aiilc to r-'c yearly the work of each ^larty rvliilo in progreas during- 
rrccfs and of a proyrtlon of them in the field, a duly v.-!iich 1 con'idor highly important. 

IS. Tj! the rtnlemcnL u» jevmgr.iph 3i 1 give tli-' crgaoi<ation ot tho Tmporiat Branch, 
which X eonsi'der in h'st saiteil for tin* cxccjition of tho work of tho department in future, nud 
in it 1 h.ave provided not only for I -tp ■'graphical, hut also for trigoiiometrical and cadastral 
■WorV, At the rugge-liouot Bir John I’nnjnliaiFOtj 1 have dropp'd many of the exiftiug titles 
and s-uhslitutcd ritnpVr ones. Thus for " Af-si‘>faiit Surveyer-OcneTaIn ” 1 have suhntituted 
Oni.vrt! in cliariT.* ; ” the prcieat Stii'erintendcnt--, Ilcpnty Siiperintendcntf: and Assistant 
Siipcrir.lirndcr.t * I Iravo railed liierutive and Asaist.ant Kxocutive Ofiieers, while I have 
suggested that the I’rovir.cial tervico > flic<rrs rhould he c.alled Civil a\s«ist3nti. 

Ifi. /Vers-vrirf S.'rrire.—l think we should adopt the intno Civ'51 As-isfaut for Brovincial 
service or.'ecrs and regmde th-'m. X av.'tdsl giado all the pa'-'cnt sclecfcrl apjoinlmcnts, t.c., 
all nhove K*t. f 00 -s Jft {gash- j 2ntl grade the*t> fami Its- SCO to Ki. 600 Inchisivc, and flrd 
gr.-ulc the?- l.yhtiv Its, ?;00. X irouhl make ii-» fsirther aj.g'inlmenls to the cxisliitg Provinci.al 
•n’« ih-.-r' s-'c.-.l- I 1 n«- S--rvicc, hut allow it to die out, msd in ils place 

iir •r? ^rivra t-% t'e c I wonld start n nexs" grruhd IVovineial Service open 

^'**'*- *'■ **■ alike l-orir.tivc ■ and Knrejw-ans nml liuni'hm'i, their 

pay 1 e'ng rs-'gsd-.trsl hy anv.un? or htennlal ircrementr, rul'js'ct to approv/il rcrvicc, and pro- 
mc-ti* a frem vise grash"' to another r'-rjiiiririg n rptalifying rxamination in profe'-.-iotial ruhjccts, 
eacvpt fer the f p grade -sTliieli rhaalJ he filhal entirely hy rclcclirin frem tho two grades 
l"CloW. 

Tlie el«-.!tj 'jial rjualifivatierts for the K'-w IVeriaekal Service might remain tho r.-imc ns 
at- pss'rrnt, hut I wt nhl make t!ie <)i:al‘>fv ing cntrasice cx.aminatien remrwhat simpler and 
improve the training, tflcciin-g the men moFt luitahlo for each rlnvi of work and 

giving them srork-.l {rainltsg f--r the hracs-.-li to which they rx'-ould ho eventually postctl; nt 
the snuie time 1 w.'utd rtuh.avorsr tokc'p »l-iwu this t'crvict! to the lowc't rafe limit which 1 
(hltik Wfutd cvoslv.ally he al- at 4 jer party f.r top ’graph icsxl work, ansi I wouhl rodssco tho 
rtoraWr as tsr a« j>e-»;hJe in tho trigorrometrsoal hmncli, and rnhstitulr’ more highly poid 
Cative agejjcji- Jn that i-raneli. 

Xh-tr casl-a-S ml snrvs-yr I agrx'e with ^Tajor Cre'lifon that the very hc-st pas^«{hJc class of 
llurop-arss rhaiili l-e chss,n. 'Tlic v.-.ark it-’-lf is siimple, hsit rs''-jnires orgmitsirig powers oven 
in the avtissant*. anti tliTe are great resspor.-slhiliiict and temptations ntlaat.cd to the work, 
and it Is nhs'-hrfely es-. riti-xl tl.at the ofTic.-rn in tharge of tin* camjis should le' nlrove snspicieti, 
ftr it is very rlifncuU X-’r tho nfuc-r in charge to exorcis'O any vast rxmonut of control over tho 
details of the ruTvey, rcenisls and cxpsu'liture thejeorx, 1 have already fruhmitted n note on 
Bfovinct-il officers gens^rally, hut this final riots' c nncwhnt rnrslifics the previous one. 

20. StilsTiituafr mgartls t!ie ruhordinatr CctahtiKhmcnt, I would raise 

the riandarsl hy t fTering httter initi.al |exy rsn'l hy more carefiil feh'-'tion of c.3ndifl.ales. I xs-ould 
cnsls'avour t-’ get alirge iinml«cr s’f men from the mnk« of the unlive army. The lf>^s of tho 
rcrvicci of th« uurnhers 1 shouhl rc'juiro s-n-h year wonhl not ha felt in any wa 3 '. itiost of tho 
men I rhoul I get wonhl Iso prohalilj' r.iich ns v.'i ri> not in every wnj- thci most Fuit.nhle for tho 
army, for example, men wlin weic not likely to hs~cem<’ marksmen or hnd uot nhown themselves 
likelj' to make g -od uoti-oommissii ned oflicsn-s, hut I Fhttuhl also gs’t mntij" verj' g.^osl rnoli who 
did not wish to prolong their service, and for whom Commsiiding OHiesrs wished to fiml hillolj’. 
Sjjccial rules w* iiT l have to he inndc with tegarJ to the cinploi'mtnit of stich men, as I wosdd 
liavc to hake them on trial for rorno ^-r'-ars hch'ro thej- were definilol^’ t ransferrs'sl ls> the Snrvoy 
of India. Them ms n wonld attract others of I imilar cla«s, who for romo renron or other hnd 
not joined tiie native r.rtnj". I havo no fear of uot getting a gocxl lot of native t-nrvej'ors, if 
X start on there lines. 

21. Tle^ntlliaent tim} pity of Irtpcrial offseert.—l^n regards rccrnitracnl for and org.mis.atioii_ 
otthelmjiSTialBr.ancUntlln’j’rc’Cnt time, the prospects of ihoso ofTioera arc verj- poor. 'I’hero 
must he a great stagnation of promotion unxl'r existing rules, and to tncroaso tho dopartmout 
from tho bottom of tho list only, asst present, vvonld onlj' inoroaso tho difllcnltics. I think if 
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tbis big' Eclicme is to be carried tliroiigli, 'wo most clmoge tlie sj’stcm, and I vrooTd abolisb 
consolidated pay except for tb.o Surveyor-Geaeral, Deputy Surveyor- General, tlio Suporin- 
tcudentSj and for sucli civil, officers as may from time to time be appointed; As- sneb oiril; 
officers arc only appointed for special' purposes, tbey should be under speoial rules, and snob 
awkward cases as now exist should not occur again. Dor instance, Mr. Pope, who is purely 
a technical officer in charge of one section of the head-qnarters office, requiring no survey 
knowledge whatever, is a Superintendent, Snd grade, and has officiated and will officiate as 
Snperintondeot, 1st grade, though his duties could be equally well filled by a far junior 
officer, hir. Dccles, tbo officer next but one above liim, was brought out for purely matbe- 
matical purposes and sbonld, in my opinion, have been specially provided for outside the 
general list, but ho is qualified for further promotion, and has a right to look forward to 
succeeding to the post of Superintendent, Trigonometrical Surveys, avben it becomes tempo- 
rarily or permanently vacant. 

I consider that we slionld in reorganising, as I said boEoro, generally abolish consolidated 
pay, and give to each assistant tbo pay of his rank and some survey or departmental allow- 
ance, and to each officer in charge of a party the pay of his rank -t- survey allowance -f- charge 
alJowanoo. The Superintendents, who would he specially selected officers, should get con- 
solidated pay. The Suporiatendoiit, Trigonometrical Surveys, should draw higher pay than 
any other Superintendent. The officers in charge of the head-quarters offices sljould get 
pay of rank -t- survey allowance -p charge allowance, and if stationed in Calcutta, a special 
local allowance. The allowance to the officer in charge of the Tidal Tarty should cease } there 
is no neoossitj- for it whatever. 


To meet the present emergency X wotdd recommend the appointment of a few Captains, 
Royal Engineers, who have bad oxporionee in either the publio works or military works, as. 
well as a number of Subaltern officers, R,oyal Engineers, and Indian Army. I'w’onld attach 
the Captains as well ns the Subalterns to Dchra for a short course of instruction before 
drafting them into cirolcs, and w-ould attach each Captain to a survey party for one field 
season before giving him charge of a i^arty ; his actual knowledge of surveying will, how- 
ever, be small, and it is essential for this reason that ho sbonld bo nndox tbo eye of a Circle 
Superintendent, to whom bo could readily go for advice and help at any moment, and from 
'"bom bo could derive tbo mass of his instruction. Subalteiar officers X "would train, as at 
present, at Debra and in the field in the Borar party. After a timo they would take the 
places of the temporarily appointed Captains ; for such appointments I would only make at 
the commencemoot of tbe reorganisation and for a five-year period only, I would also 
appoint no Subalterns for a longer period than five ye.are in the first instance, but allow the 
Sur\ cj or-G cncml to apply for tbo retention of tbeir services for a further period if consi; 
dered advisable, and X would not necessarily discharge all the Captains specially brought in 
at tlie end of their five years, hut their retention should be exceptional. 


. Tletnoial oj" t/ig Survey offices ffirom Calcutta, As regards the present hcad-quaxteTs 

office, tlioro is a strong feeling in certain quarters that Calcutta is not a suitable place, 
ant there can bo no doubt that tlie climate is most unsuitable for prolonged residence 
and work of the nature of drawing and engr.aving, but wo have in onr reproduoing offices 
-and in the Mntbomatical Xnstruraont Department, a very largo amount of maebinerv 
and almost all the workmen arc Calcutta horn and bred, and 1 do not think it is practicable 
to move cither of these offices, nor would it be economical to move one wdth out the other, 
^'^l«^»tendence of the work of the Photographic and Dithogmphic office k 

tnstmmrlt n cnergelie Superintendent, that of the aiathematleal 
^nstmment Department is not, though it must have an officer at its l.cad. I would be 
1 cry glad to sc^ the first named offices removed from Calcutta, namely, the SrlSug 
and Pngraimg, and with them .a.s a consequence the Map Record and Issue office, as well 

'lit 
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Til'S iibolition r>r th«' iwip! f>£ P.'imfy Eiirv,'yor-Gen<sml in U? prc'-ont form, nnd tlie 
rabsliSiititin of tlio Snji^rintondcnls of CinjlrB for liis nnd tbo Siirvcj-or-Gcncrcirs minor nd- 
mini'imtirt' worV, will ijrcos'«ilMo tlie am:ilpn'nnfi''n nf liis olFico with tlmt of fhoSurvcyor- 
Gra?r.il, Olid 1 nm IncJini'J m ntlvo.'-ilo llio rc-mornl of fjje Siirvoj-or-Gcncral’e oflico, r.r., the 
ntcounls anti nirrosponilrnro ofric.~ji nnd tlio dmvrin*;, rDgrnvin" nnd map record nnd issue oITicce 
from CalcatSn to n rito near Ilnji'-jr, v.-liich could be r.ir-ily and rbenply obtained, and would 
bo bnndj- in many -n-ays. I ivoiil 1 in that msc bavo one oniccr in ebarijo of Iho I’bolograpbio 
and Irliboompbio nnd IsTptbrmaticnl Instrumi'iit officrn wilb an assistant, wbo slioidd bo an 
Imjx'rial cfUcor, only in Calcntla, 

£1. df {/• — Til" map re -a nl ofiltc for HoiiKal and As'am could bo placed 

in cbar,:f' of tbo Supcrinteadfnt, Ca la-tral Surveys, \vlio«o bead ofTicc eboiild bo, I tbinlc, in 
Calcutta, 


The rtbor map rc<N->r%l and t'-ui'* c>fricos I would Iccito with tbo circle draaviu" ofllccs at a 
*itc roar Dobra and Uajptir b-r b.'o. 1 eirolo, in I\vina for No £ circle, in Banonlore for No. 3 
cireV, and in M.aymyo, MriUtilarr ^^and.^l.^y for No, I ciado. T bavo pat tbe map record 
and iff'.'-e rSTico for IJcnfpil nnd Ar'am in Calcutta for tbe sabc of convonieneo and bec.auso sueb 
sn ofTifoc-ubl readily Iv" }r»>V<*«l nftor by tbo Snjrerlnlendent, Cadastral Snri'eyK (Bengal), nnd 
it wealtl be joeens enient to liiif t-a s/nd all tbe way to Biirma for maps of IJeng.al or Assam. 

IVilb a j-vrinauenl otnec in Burm.a, 1 bave no dottl.l wlnf-cver sve sliall Is; able to recruit 
cxrell'rl Burman dreftsfurn atul gradtiaHy Human rurreyor* for tbe topograpbieal parties, 
and J bave no fcjrt-f the clerical cs! i!<!isbiu.*nl of tb" Surs-eyor-Gencrol’s otlico nor tbo 
draftstnen of tb#- Calcutta «!r.itriii;r ofTire rai«ing any «erio«.s obji'otion to a move to tbo United 
I’rerjnes'^, bat 1 muld ca'ily repv.ee sarli as did object. 

To move tbe me<l anieal oflices would not be sa c.tsy, nnd would caii'O serious disorganira- 
tlaa for troVably rcrcral ysvir'-. 

24. AVrr/jf/y yVr tfe.-esfrofet.itfos. — t bnvo m'd cbetvliere tliat I con'ider four Superinten- 

dents for tbe p'ojv'T oaor.itiiu rf tb" trpojrrapbical j>r gramme n-rossory, and tbe cstablisbrncnt 
of a dmuingand map ro"r.l ofnev' in t-acli rirele as most advisaldc. It bas been found 
in practice tbsl it is imp'ssifde {■ t ibe Stirv<yor-Gcn-r »1, D-^puty Surv-y.ir-GcBeral and 
SQf.erinl<;-n lent, Trigenrcnotrit-.il Survcyn, to exercise tb" de.rrce of fuporrdsion over tbe field 
parlies oren at tbe prc'ent time t'la*, I emtideri* ertenlial for s it isfnrtory nnd uniform work. 
X bedisve Sir Xolsn m decs n-'t agris' ssith mo tbal tbis inspection is ,s;«cnlinl, neceBsary 

or even r.dvisjf,!" j l,,ji every o.'Tie.rr "f i-xp-rieuce in tbe Deportment ronsiclers Ibat it is most 
cr*cnlin1 nnd iieccemry, an 1 I bave no doubt wbatevor in iny' own mind that lliis is so, and it 
will lr« stiU more ei'entiol if, as 1 think \re must, we bring in B Miiur odU-otR for ebarge of p.ortios 
ovitb'iat j-ir-iTto-ts Irafuing in tbe Oepirtmenl. At tb" F.ame time willi *ueh an enormous increaso 
in the nuiT.ber of pirtiea and area y'-arly frurvcvt^l, it. will be Blill mnro iinoosstbli! for tbe Sur- 
vOyor-Gen't-al to in met individu si jarlic', nnd tbvrcforc Rome guiding band niiiRt be nvailoblo 
lecnlly to advise and direct »'» v.-o!I as eriiieiso tbo -worU of individu.’il p.wies At eaob Rfaliou— 
Debm, I'o'ins, B.tngaloro nnd iSfas'inv'o or Alan<l siaj* or ^Teiktibt“"X would baVo a eentml oITico 
capable of bolding the circln lir.xwing an*l map ri'.'>or*l au'l iesuo ofilces nnd tbo reec.so etrengtb 
of Ibe ciicle field parties. ,\t «-vcb of flu's" otnee.*-- at«o fbere ebould ho a fmaH oxpen.so Rcolion 
fitted with rp.-tre ioElrumenls, drawing mal«ri.ils and et.ationery. 

25. Tbodutic! of the Sul-Tinlendent would be— ' 

1. The nttaugoinentfl with I.r>e.d Governments for tbe main details conncclcd wilb 

the work of caeb of liis field jwrties. 

2. The recruiting, Ir.aining nnd distribution of llio necessary field Btaff nraongpt tbo 

jiatticH under birn. 

3. IriKpeelton of tbe parties in tlic field. 

d. General eupcrinlendeneo of tbo fair mnpping of bis partwH during roecBs. 

0, Immediate Buiicriiiteudonco of tbo email ccalo mapping derived from tbo standard 
sbocls ol Ids parlies. 

(ISurO) 
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G. Grvre and maintenance of all records and the distribution of all maps, etc., for liis 
circle. 

7. Tlio supply of ilie necessary instruments, stationery, eta., to Iris parties. 

8. The maintenance and repairs of all Great Trig-on onietrical stations and level bcncli 

marks rvilliin liis circle. 

9. The record of changes in topogr.aphical and artificial features and of boundaries 

within bis circle. 

10. That the work of bis circle is carried out ivith diie regard to economy and cll!- 
eicney. 

PI. The preliminary scrutiny of the accounts of his parties and the preparation of the 
budget estimate for liis circle, 

12. Tire preparation of the general report for the circle. 

13. The prcpar.ation of the qualification reports of his officers. Imperial and Provincial, 

and recommendations as to changes to be mnde in the jiersonnel of bis parties ' 
on-ing to retirements or officers proceeding on leave, and xpeomm endations for 
promotions of subordinates. 

I would also put upon the Superiiitendent, No. 1 circle, the enlistment and trainiug of 
sueli suxve^'ors as arc requixod for the trans-froutier parties. 

I would al‘=o, at least once a year, assemble all the Superintendents for a conference on 
survey matters gcnorallj', the record, of these conferences being pnblished departmentally. 

I consider it most desirable that officers in charge of parties should not bo rosponsihle for • 
the personnel of their parties ; if each individual party officer is to recruit for himself, there 
will at once be rivalry and oomp°titiou in circles, and each officer will endeavour to get the ' 
better of his uoiglibour. 1 sliould encourage officers to obtain suitable candidates, bnt their 
entertainment and subsequent employment should rest with the Cirolo officer, suhjoot of 
course to the final sanction of the Surveyor-General. 

2G. 3?y my division of India into four circles, I h.avc so arranged that each Presidency and' 
liOeal Government will have one officer only beyond the Survey -or-Geueral with -whom corre- 
EjTOU'lcnce ivill bo required j by the sub-divisions as laid down by Sir John Parquharson, aud' 
indeed by almost nn 3 ' arrangement of parties working direct under the orders of the Surveyor- 
General, references to IfOC.al Governments would have to bo m.ado bj- several oflioers in charge 
Sir .Toiin VrmjtiliatBOD's ,clieme rto, 1, dated 23ra of parties and confusion would arise. Por instance, 

VeUroa-y Itajj, now tapcracucd uy Ins sclicm, o£ 

ISdi Ar>ril. in scheme No. 1 (though I would very much prefer 

a block sj-slem if it were i>os=iblo without contusion,) the Bomh-ay offieials would have to be 
constantly xoferred to in minor difficulties bj' the officers in clinrgo of Nos. 3, S, D, 12 and 14 
partie.s. The Madras officials would have to deal with 13, 14 and 15. lilysore would deal with 
12aud 14 J Hyderab.ad with 12 aud 13 j the Central Provinces with O, 10 and 18 ; Peng.al n-ith 
5, Gj 10, 11 and IS; Ilajpniana and Central India Agencies with 2, 3, 4, 8, 9 and 10; the 
Gnitod Provinces with 2, 4, 5 and 9; the Punjab with 2, 3 and -I-, "While the officer in charge - 
ofcich partj', CTicept Nos. 0, 1, 7 and 15, would have to deal with at least two sots of high local 
officials, and I considpr these facts are very great drawbacks, and would lead to confusion and 
friction. The same applies more or less to the .alternative scheme. 

By mj- arrangement the Survej-or-Gencral’s bauds will be quite fully occupied; ho will 
have the immediate superintendence of all the actual trans-frontier work, and through his six 
Sujierintendeuts of all the oilier work of the Gepartment, besides the whole of the general 
adminislratiou of tiro Department. 

I consider ilmt my arrangement will tend both to efficiency and economy, and that it or 

some similar schemo is essential. 



Ill 


2r. r qT:o;<! nil cifm.t Ttvitn a riipar! liy Coyfnin itjiti'r, Uoyal KngiaeptF, wliicli isperlinps 
worth n-«ct\35n;; 

“ I caa<i-li-T it tif till' irroato-t inuxirlaiiro tint oflioern iu chnrrio ct pnttio? phoulil be under 
Fiih'innttjl siip'ri jF! tn nn i tiol tlie }ir* *enl ijay shnilnvy Fvstciii. 1 have been most of mj' 
time in \iiiritri din-:ity nj;d-r tlic P'lrvoyor-ftvnom?. I have n-vff had iny work inFjieclcd in 
the firW, tier has it ewr “n niy krifnvh’Jito thnl niiy party direotly ntidi'r the Ssirvcyor- 

Gf nc-r^l in the At th.' «sisil the onirer in c!inrr;-e of n 

I'eiTtr CAti yhnvc tlu' cUtii:: eiriv**?- nny I'orCnMil »r work or kc^-p it ont of 3ii« ns 

iio If <-!VK“£>r thing i(i<* ■*rr»‘‘-My tf=iirvoyc.U it outy pci-n nt t!ic 

end of ivhcn tko fr.ir iixap ntul when it i-? not worth while keeping 

Ch.e m *p fer a yr‘-.r “ho riTter-ilioU tn ho tnnfh*. • it 

h^ing f.'ilittJt' x-lnv-k nn*! th*' I'fTr r* in rhArgi* of pirtie* h*i\*ing «TJch nn fth«;elotM 3 ' 
fro-' han.'f, t t!jiT^k tiv'.t it Sii-vtv. f-rieii-Tnl hy fln^l out crreiv, there 

is a flich* of r*' iin*! n r*s!ii\:r thAt the Surveyor-OoncrA! ir. interfering too 

rau'h nith <'%K~uXi\f* <3g*-a:N^ y^t to Iiav-^- t’;-' O |»nrtTnef*t projv'rly n'lininisterod nnrf the 

rrv!»y> nil dr^wn ttn*l ih'« ro‘:r»try -f 'jr 1 4 *; i-i r*n n tiuth rm fiyst^ in, do*? fiiip?rvi»5ion is nccc'PAry. 

** Tl’^' tjt ?-y*l.''.n ‘'f in* s'.a l.y Tx ing visits r.ne.*n during is really no 

3 r,<rj-<v:j ■'n a? nl!. I iinnk, n-r f, »v.- nn otllrer in charge cmh lie »is rlnck as lie likeF 

srrl Lrh'g it* r-'iv avd pvi^* diir { ?*'\< 1.-^ sn*%y liar * whieh will jiot h™ noticiMl till t '•o late. 

A ly t j;i ch.\Tg.* 4*f n w<i*:l I have n jy^rnsanent ollic*? in wliich all 

th? » in hi« chargi' tv r '*? t r- r< n < w. nil I r t'lt'.'Kt nt/* 

'Th:'’ 5<t!}c<in1y iVTitS^^n I'j'vii n I h*>t it n*}n''i»lc'“ uith th.at of other Fcnior ofricors 

with '‘rkotn I hare th ♦ futnrv, r.nl i* fuUy l» nu'cnt by :ny cx]vri’’ncc n**. an assistant, 

R.^ 1 1 c < r * A*- *. S 'in «\i # r*Cik't)--T:*!, P«*puty Survovor-Ciencral anti a*t Surveyor- 

Gy f> t a p’fi 't ! «»f r » yf C 4 \ 4 - n? 

T d-i ti I r ir.*i h r th -,f s!v *''■* i* Intr::-nl of Sc3|*'riritCMh*nt*> of CJrde= wotihl <lo,«troy 
|;rej^/fi4 Rfa<J fnitjatiio in c (li A T- t rt *-•: ir^.- nf pxt 1 1 ''«, fvut if w.itthl haven roiiir* hing influence, 
att-1 -nhne r-*j cTing * u < 5 - it n 1 olh-'r nv-f'xl divuge..- intr* the wotIc of ailjoiaing partic't, 

and jtTI <r.a*l-^rr ’erciuM h- f.-.tly <1 nn I legi-lat^J for nl the annual moftiug of 

Ik*'- St;rt.civi?-ficr;'"ryl ar.-l hivHr.p r;ts*.*'u 1* ntr. 

*0- Til** d;i*aV-t I f tt.- l>« jvtty Sun *'yor-ffO“£*rat wontd be — 

I, T*' le'dd c!::irge <■ f th-‘ he x‘1-p:ar:«-r< «-.rrs'^p uuh'tiee ofnee. 

— * redil sic the tyipigmp'iicx) branch. 

^Ti.* j'T’**ji'xie fer tl i" S ti f x'e V* *r* ' • • n*'*.*! t he gt*nertil rf’ouTxtH anti hutlgCv estimafes of 
Ik- wh'f'l'- lb pxrlfn^*n»« 

U Gi^n ral ‘'Oip rv-kh'ij of the h.-ad-^juat'er^ ollic-*. during the alij-cnco of the Surveyor- 

f f er.»*y,il, 

Z^K Tile nf »h^ Ji jjW'rint- ndriit, Tri roKOin^trie-il Surv<‘>i=, would bo — 

\m To Kupt'rintend tht* v.orking of ihy tTigonoin*'! tical and acienlifie branch. 

C. Tti andit th’^ nc* ni»t-i rf tistt branch. 

d. ih»> liudg*“t r"tifn;ife9 for that bm-neh, 

■S- To ;T»tiy-rally 3 ijj> riiitend th** dnvwing am! roj^rodueing oniec* at Dohra. 

b. To Mir*t5o!end the hi^^trnctioa of ImjeWal and onicer,? in theoreticnl 

fcurvvying, und *j>^e!ji3Jy ihe training of n'^-si^-lantt for his own branch. 

13. 7be ianfK-y’tion of hi° fiehl parties* 

Tlic duti»‘*T of the SupiTlTitcrnlent, Oadiistral Siiri'i'^'p, xvonld be— 

1. To ruponritf-nd the working of the oadastral pnrtii's in Bengal and JJurmn. 

2. To *tijtor;nly t)d the nenf^al drawing oflice and to net n*? grnoral ndvisor to the 

Btirvoyor-Oonernl andruch Jj>cal Govcrninenlf as may require information 'ivitli 
regiml to rtirv’eyK. 

S. To train tho Imperial nnd ProvJndttl ofiieers required for such surveys, and to 
feernit and train tlio necesrary subordinate statf. 
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32. Xtjf oJ‘ Imperial Officers of the Svrvei/ of India u?tdcr my scheme. 

f"l Sarroyor-GcTicraU 

i l DopatS' Sarreyor-Gcncral, 

i Pereonal Assistant to flio Deputy SurreyoT-Goueral. 

1 OXHcor in charge licad-qtinrlers Drawing, Engraving and Map I5ocord and 
Ifsuc Offices^ ^ r St . « 

I 1 OfiicPT in ohargo Photographic and T*ithographic and hiathenaaticai Xnstrumont 
J Ofliccs, Calcutta. 

1 As'*5ftaut to the ofBccr in charge Photographic and Dithographic and Itathe* 
nnatical Instrument Offices, Calcntta. 

1 Officer in charge Korth-West Frontier find trans-froutier map compilation and 
records. 


yr^ad^q^uarlers 


7 

f 1 guperintexidGnt, Trigonometrical Surveys.^ * 

1 1 Assistant to Superintendent, Trigonometrical Surveys, 

Trigonometrical and ^ciV«-4 1 Officer in charge Computing Office and Photo-Zincographio Office, Dohra- 
tiftG Sta^» I — 

I 3 

L— 


Field Stajf 


f ‘1 Superintendents, Topographical Surveys, 
f 1 Superintendent, Cadastral Surveys. 

*"1 C 
h— 

Total Staffi 15 officers. 


Fjreeuiive Officer* 
Total 


ns Officers in charge 15 Topographical parties in India, 
t 2 Officers in charge 2 Frontier parties. 

I G Officers in. charge 6 Scientific (Trigonometrical) parties, 
...4 ^ Officers in charge 4, Ondastml parties. . 

... 1^27 Executive Officers. 


f^l6 for 15 Topographical parties. 

‘ 2 for 2 Supplementary Survey Detachments. 

4 for 2 Frontier parties. 

2 for 2 (Trigonometrical) Scientific parties, G. 
mognetio parties. 

1 spate officer for Cadastral Surveys. 


T. iriangulntion nnd lovcllixig and 


.Jtssisiant FxceuiivcO^cer* 4 

Total 
‘Grand Total 
33. Frcvinciftl and- Snbordinaie Scrvices^^ 

Dy tlic July Greeu List the l?roviiicial Service consists 

Fresent Strength. 


24 Assistant Executive Officers. 

.GO officers of tbo Imperial Branch. 


of 


6 

O 

15 

17 

23 

23 

27 

29 

Total 169 


2 Extra Deputy Suporintendeuts, l?^t grade. 

S ,, ,, „ 2nd ,, 

5 (2 supomutuerary) Assistant Superintendents, 1st grade. 


Sab 


2od 

Srd 

4th 

6th 

Gth 

1st 

2nd 

3rc3 


of vrliich 4 appointTnonf s arc vacant, namely, those of tlio Extra Depnty Superinlendent-a, . 
■ Isl grade, and 2 in the 4th grade of Extra Assistant Superintendents, the pilot appoint- 

ments in the Imperial Service not having yet gone enffioiently high to enable the 
Provincial nppoiutTncnts to be filled, and there are two vacancies nt the bottom of the 
list duo to death and retirement* 

Thoir distrihution is as foUows — 

(1) Topcgrnphical and Prontter Surveys... 

Scientific or Trigonocoetrical Suiveys 
(3) Cadastral Surveys ... 

(31 On deputation or tvorhing under local Govornroent but not seconded 
TiVith Head-quarters or other drawing offices, etc. ... 

"ViVith Trigonometrical Branch office ... ... 

(4> Special duty 
l^ave 

Under insitructiou ,,, ... ... 

(5) 'Vacancies ... ... ... ... 


Cl 

12 

29 

9 

17 

3 

1 

1 

20 

6 


.160 


JN-efr.— CD ThiM inclnae, tl>c men emplqj-eJ in Forest Snirej parties, f 2J Bengal an J Bnrma. (31 Assam 

and Tlnito^ BroTince*. (4) Serbian Mitsion. (5) Four of tl-cso cannot be filled under present tnlee. 
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Si. Tleoraanifadom Sfrcttglh . — ^IVifch regard to Pro\Tnoial officers in the futare I esUmato 
tliat vre sTiall rctiuiro, all told — ’ 


Tor Topographical and Tronflcr Surroje 
I*or Trigonotnotiical or Scicalific Field parlies 
Cadastral Surveys 

On spescial duty ivilli Iiocal GoremmontB (say) ,.4 
With ncad-quartors drarritig ofHco (say) 

*VritK Cimlo draTviug ofTices *,* 

'IVith Trigonomolrical BratvcK ofTico ... 

Under instruction to fill vacancies and for castialties and leave 
For ^WKiial duties ... ,,, ... . 

For the Forest Surrey tlraTvinp ofilco ... . 


Total 


110 

IS 

45 

10 

5 

8 

4 
25 

5 
2 

220 


Thcrij will ho no nso harncdl3* Tcoruiting the extra officers required ; they should he 
recruited proportionatclj* to the tiumhcr of surveyors I can annually recruit nnd train. 

35. The total uumhor of surveyors required for the Topo^aphical parties will bo approxi- 
mately 630, namely — 


S2 for each Topo^-rtiphical party 
30 for rupplementary Tvorh 
40 for Frontier work ««. 

80 under training ... 


... *4S0 
... ■= 30 
... 40 

... = SO 


Total ... CSC 


I have assumed in these calculations throughout that Forest Survey's as a branch will 
cease to oxist^ and that the work will generally be on the ordinary scale of topographical 
survey f only special areas being surveyed out of turn or on special scales to meet tho urgent 
Tcquarcmcnts of the Forest Xlcpartmont. 


30. C?crjco/ j:8tall{s/iwcTif . — With regard to the drawing and the clerical establishments 
of the head-quartcr.q offices at Caloutla and Dclira, changes arc most necessary, oven if no 
chango is made in tho supermfcendenco and locale of these ofiices. Some years ago m 
consequence of the clcrk.s in some of the smaller offices not having equally good prospects as 
those of tho Surveyor-Goncrars office. General Strahan put forward a scheme amalgamating 
on ono list the clorioaX cslablishmonts o£ tho Surveyor-GeDcral’s, Deputy Surwyor- 
General's^ Dra\ving, Photo-rapluc and Lithographic, Tilathematical Instrument and I>cJ>ra 
officGs, with tho result that wo have now many clerks drawing far more pay t an t ey wi 
ever ho worth, and others £or whom there is little prospect o£ tho promotion they deserve, 
and the sjBtcm worhs extremely hadly. The establishment is too small to apply the rules ot 
the Secretariat offices to it, and the powers oC tho Survcyov-Gonoral are too restricted ; 
he cannot even employ (as far as I laiow) temporary clerks in case o£ emergen^, and 
the eystom o£ recruiting from unpaid apprentices, nnd allowing such men to nsc through 
tho various grades, possibly to tbc top of Ibo tree, was inndvised, and as a consequence we now 
find our offices full o£ clerks of the most limited attainments, most of them being hut 
copyists. Tlio system has of late years proved so disastrous that a certain number of superior 
clerks have boon brought in from outside and put into some of the responsible positions, and 
every promotion, temporary or permanent, now requires reforonco to one or other of the oibcers 
in charge ot the sub-offices, fliough all promotions must ho made by the Survcyor-General, and 
the officers in charge of the suh-offlees, drawing, photograpliic and lithographie., etc. have not 
sufficient power over their clerical establishment. If wo change tho present organisation of the 
Imperial staff, wo should also change that of tho clerical, and make each office as regards its 

clcnoal cslablishment independent of the other, and tho same system should apply to the drawing 
offices at Calcutta, Debra and tho North-West Tronticr drawing office j and in ad i non o lo 
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fixed api>ointments in each office, tlio Sorvej-or-Goneral stould liavo power to sanotion tlie 
tempornrj- employment oE extra clerts and draftsmen at any time, snijjcct to tlio limits of bis 
sanctioned Ijndgct grants, witlionfc reference to tlio G’ovcmmonfc of India. 

Jleces^ Offices.— Vp to tho present time there have been no regular offices or recess 

quarters for the field parties, .and cacli party lias had to find and rent from ye.ar to year suoTi 
private dwolling-liouso accommodation for its office as it could in tlio station at whicli it was 
ordered to recess. I have never seen yet a thoroughly suitable office of this description, and 
none of them have, as far as I know, ever had snitahle storage accommodation and furniture. 
Every partj- has, in its personnel and its accommodation, lived from h.and to mouth, the person- 
nel being dependent on tho sudden calls of Government for special or new surveys, which 
necessitate the formation of new parties or detachments at tho expense of the existing ones, 
and the accommodation being dependent on the will of the landlord. 

38. Of late years instead of Increasing the Imperial Service to meet tho extra work that 
been required of tho Department, it has been decreased. The prospects and pay of tho 

Provincial Service hai’C been improved at the expense of tho Imperial, but this has in no vray 

strengthened tho Department, far from it. Tho Provincial Service officers who have benefited 

or will benefit by the change arc meshly too old and too exhausted, to ho in any, way suitable 
for topographical field work, and would never have been, in my opinion, satisfactory officers 
in charge of parties, 

39. Srtppiy of tents, etc. As regards tents, I would recommend that all tents for the use 

of tho Dciiartmcnt he in future supipliod at Government expense, and issued to parties by 
tho Circle officer in accordance with tho requirements of the party. The Circle Officer, when 
inspecting, will have to sec that these are in proper order and that no unnecessary tents are 
employed. The Civil Service Regulations regarding carriage of tents and camp equipment 
should ho modified. 

‘10. Stiffffcsiions jfor ijnmcdiaic action. ^If tho Committee agree to my scheme generally,. 

1 would ask that tho Surveyor-General may ho authorised to nominate one Imperial officer 
of standing to visit the various Circle centres and in conjunction with tho local authorities 
draw up a scheme for the accommodation of the various parties and offices in each Circle j 
ho would have to select sites and got out plans and estimates of buildings, etc. 

I would also ask that tho Surveyor-General he authorised to appoint one Imperial and 
from four to eight Provincial officers to recruit and start tr.ainiug the sub-surveyors tliat 
will be required within tho next year or two, one or two officers for each Circle in accordance 
with the number of recruits obtained. 


Tho military authorities should also ho approaelied with a view to arranging for tho 
supply of a cortniu number of sepoys or non-commissioned officers from tho regiments in' 
each circle for employment in tho Survey Department. As much of tho work is being 
done for military purposes, they should he only too willing to afford the Surveyor-General 
all possible assistance in this direction. 

4-1. Proriticial Service. It has always seemed to rao most necessary to encourage thrift 

in the Provinvial Service, and more than one officer, one quite a junior one in that service, 
ha.s api.roachcd me on the subject, and I would strongly recommend that a fixed proportion 
of the pay of every officer he deducted monthly and invested in some Government security 
for him from the very commencement of liis service. 

It should ho illegal to borrow money on tlio savings thus accruing. The present system 
of Dife Insurance is, in mj- opinion, in many cases hut a trap for getting men. into debt} 
they insure their lives for the purpose of borrowing money and in consequence become 
more and more involved in debt. 


I would also recommend that every European or Eurasiau officer of the Provinoial 
Service bo compulsorily mado to join tlic so-callcd Volunteer Corps. If wc have Circles; 
such as 1 have advocat-ed, each Circle head-quarters should bo able to tarn out from So to 30 
volunteers, and promotion in tho department should to some c.xtent depend on effioienoy 
ns a volvinte- r. 


Dmcj. Dtjx ; 

SrUe Sdtii JUarci JGOS. 


} 


P. B. IjONGE, JLicuf, -Colonel, R.E. 





Addeitdiim showing hieutenanl-Colonel ZoAffe’s calculations of areas and cost rales for each 

class of survey, 

Jixj>lanation.——^he Committee’s' eIassi6cJ«tfon of the areas in India requiring- surrey, 
resurvey, supplementary s'ur-rcy and revision is depicted, as far as the shale will allow, on the 
mop opposite. It is very dilHcult in some tracts to decide what should be resnrrey and 
what revision, and Lieutenant-Colonel Ijongo -wishes it to be nnderstodd tbat the figures of 
cost ' arc estimates only,- as there is' no actual experience of various classes of the worfc in 
different parts of India to rely upon. « 


Summary o/" areas and cost of each class of survey per fftoiijj. 


Group 

l\o. 

Surrey. 

Eesarvry. 

Hcrisjon* 

1 

1 

Supploidcatary. 

1 

Sfo BUTvey 

nl; . 

present. 

Total, 

I 


59,700 i 

44,400 

106,900' 

3'8,400 

340,500 

Rs. 37,93,000 

1 

1 

20,93,000 

4,83,600 

1 

i3,8G,a00 


68,50,700 

■ 11 

sq. m. 73,200 

160,000 

376,000 

1 

... 

1 

1 

405,800 

B,s. 10,89,900 

40,98,000 

1 

17,03,000 

1 

... 

... 

75,50,900 

111 

eq. m. 152,300 

188,800 1 

45,000 

... 

1 

ia,ooo j 

399,000 

Rs.4-8,39,000 i 

46,90,800 

4,86,300 

... 

- 1 

99,73,100 

IV 

sq.m.209,200 

1 

73,900 

1 

... 

159,400 

■85,500 

628,000 

Bs.83,G8,000 

24,05,500 I 


19,86,000 

... 

, 1,28,18,600 

1 

All InA'io 
chi Eta n 
Prouth 

, Cxcliaclinf; tlnla- 
1 and XortU-West 
?r tribal area. 

... 


1 

• • • 

1,673,300 
square miles. 


Bs. 

3,71,91,200 


37,101.200 


l.e7C.80O ^ " 

or an average cost of Bs. 23 per square milo for tlio whole of India. 

Aesuming the total cost at 372 lakhs of rupees nud that the survey is to be completed in 
20 years, it means an expenditure of roughly 184 lakhs per annum of which 


Group 1 requires 


9 > 

99 

99 


Q 

3 

49 


93 

93 

39 


Si laklis per annum. 

yA 3> 

5 jy 39 3t 

Ci yy 73 39 
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Gitotir I. Areas. 


JPtoviBCo or Stale. 

Survey. 

Resurvey. 

Revision 

1 survey. 

Supple- 

mentary 

survey- 

[ No survey 
required 
at present. 

1 Total. 


37uii5sil» nnd Isortli-Wcst 
Frontier Frovioce- 

Sq. railos. 
G,OO0 

Sq. tniles. 
20,000 

Sc. miles, ' 
21,000 

« 

Sq. miles. 
63.000 

Sq. miles. 
31,000 

Sq. miles. 
147,400 

1 


United Provinces ... 

4,200 

33.100 

10,800 

4S.3tX) 

0,800 

113,200 



80,900 

... 

... 

i 

-- 

SO.OOO 


Total ... 

91,100 

69,700 

41.400 j 

100,900 

38.400 

340,500 



OE tlio total area of 340^500 square miles, tlie survey of 38,400 square miles Las been lately 
completed, so tbat 30^,100 square miles remain to bo dealt rvitb. 

In tbis group I Lad also placed originally BalucListan and tbe tribal areas of tbe 
Nortb-'W'cst Frontier Frovineo, but these areas are so involved witL otLer tban survey 
considerations, and tlio work is of so conlidontial a natiu'c, tliat I Lave decided tbat all .suob 
areas sLould La dealt ^vit•b by special parties working under tbe;direct orders of tbe Surveyor- 
Ocneral, wLo will, I presume, be generally with tbo Lead-quarters of tLe Government of India, 
in close toucL -u-itL tLe Foreign Department and Quarter jNIaster General's Department. 


Gnorrp I.— o/" surveys.. 


Province. 

Survey. 

Ito.snrvoy. 

Revision 

survey. 

Supplemen- 

tary 

survey. 

Cost £or 
Province of 
each class. 

Scale of 
survey and 
cost-mto. 

Punjalj nud NorlVi-\S’'cst Frontier 
I'rovincc. 

Sq. miles, 

G.COO 

Sq. miles. 

Sq. miles. 

Sq» miles. 

Ho. 

2,40,000 

At Rs.40 
per sq. mile. 
I"" = 1 mile. 

Ditto ... 

... 

26,COO 

... 

... 

11,97,000 

At. I?s* 45 per 
rq. mile, 
ii" = 1 mile. 

Ditto Revision 

Ditto ^rapplngf 


... 

34.000 

10.000 

' 

2,46,000 

95,000 

At 2?fl, lO per 
sq. mile. 

Slostly on 
2^' PCnle, 

part on I*'. 

At. Rs. 6 per 
Bq- mile. 

Ditto ... ... 

... 

... 


I 41,100 

f 

14,500 

0,01,600 

1,45,003 

At Rs. 16 per 
sq. mile. 

2’ 1 mile. 

At Rb. lO per 
sq. mile. 

Total ... 

... 

... 

... 

... 

25,34,500 
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Gsour II. Areas. 


oE Province?. 

Snrvc 3 *. 

Ile-snrvoy-| 

1 

Kevision 
fitarvej • 

Stipple- 

meiitaiy 
Rtir * c 

survey 
required 
at pre- 
sent . 

Total. 

Xlf: LIAISES. 


Sq, miles. 



Sq. miles. 


Sq. miles. 


Bombay ... ••• 

2,700 

■ 

■ 


... 

ld3,SOO 

Fruclically all 
on 2 ^, but re- 
vision will be 
licavy. 

Sind 

(o)18,lCO 


( 6 ) 31,000 

... 

... 

53.000 

C«t) >raps on 
scale available. 
^ 6 ) Bigbt revi- 
sion . 

Central InOia and llajpu- 
f atm 

<c) 62,dOO 

I 06 .COO 


... 

... 

200,000 1 

(c) De.^ert area ; 
groat part 
SMTvcyod on 
scale. 

Total ... 

73.200 

150.000 

17G.OOO 

... 

... 

405,800 



Group II Cost of siirvci/s. 


Province. 


Survey. | 

Re-snrvcy. 

HeviKion 

survey. 

Cost for 
Province oF 

each cla?». 

Scalo of survey and cost-mto. 

Bombay ... 

»■ 

Sq. rnilea. \ 
2.700 

Sq. miles. 

Sq. miles. 

hs. 

32, too 

At Bs. 12 per squaro mile, 2'' 
scale. 

Bombay ... 

... 

... 

... 

t 141,100 

10.93,200 

At Tls. 12 7 >cr square mile. 

Stud ••• 

... 

18,100 

... 

... 

2,71,500 

Ps. 15 per square mile, 3^^ scale. 

Sind 

... 

... 

... 

31,000 

co,soo 

Ps- 2 per square mile. 

Central India and 
tana. 

Rajpu- 

52,100 

... 

... 

7,8G.0c:0 

Rp.15 per square mile, 1" scale. 

Central India and 
tana. 

Bajpn- 

... 

loG.COO 

» ... 

-1G,08,OCO 

ll<*. 30 per sqnarc mile, 2"' ecalo- 

Total 

— 

... 

... 

... 

75,50,900 



Ii\ tlio Belgaum and South iMaratha survey cost B.s. 22'5 per square mile for 

SljOS2 square miles on the 2" scale. HevisioTi should not cost more than Hs. lO per square 
mile 


Cutch survey cost Its. S4:-4i per sq. mile, 3," scale. 
Deccan „ „ ,, 35-4- „ „ „ ,, ,, 

Gujarat ,, ,, ..30 ,, ,, 


These latter surveys liavc feu' or no heights, and vrill require a good deal of revision, the 
cost will not be loss than Its. 12 per square ratio, though they arc probably the most detailed 
siorve^jr? m iGUia. 
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. Geotjp II. — Cost-rates. 

Somlay, Sitid, Central India and Rnjputaun . — ^In Bombay tbe last surveys are praotleally 
-all on tbe scale ^*'=1 milcj and. we, I think, will agree that the revision should be on the same 
scale, • ' 

Thereis about 8,000 square miles on the J" scale only in tbe extreme north-west border- 
ing on Sind and about 3,000 on the 1" scale bordering the Central India Agency. 

The cost-rates fot these surveys are as follows, taking the mean of the rates for as many 
years as I can get from the records ; — 

S" ScaFe. 


Name of Party oi* District. 

1 Triangn- 
lation. 

j 

) 

Traversing. '■ 

per square 

Detail 

survey. 

•mile. 

! 

Total. 1 

1 

Estimated cost of 
revision. 

30 and XI parties. 

Bombay (Revenue}, 1877-1883 ... 

... 

: 

... 

Rb. 

27-4, 

Rs. 10 io 12 per square mile. 

Belgsiutn a-nd Gnjrat (Topogirapli- 
icaf), 1883-18^2. 

1 

7*2 

1 

6-3 

22-5 

360 

II 

Cntoh, 1883-1886 

7*8 

131 

1 

13 5 

34'4 

i 

1 »» 

Baccan, 1883-1886 ... 

8-9 

6'G 

19 9 

! 

' 36*4 

II 

■ Sontb.Marathft, 1884-1896 


6-6 

16 0 

2S-6 

1 11 

Hean 


i 

7*9 

18-0 

33*6 

! 

,i 


In Central India the cost-rates are not obtainable, but 1" work for 2 sensuns in Malwa 
•cost Ks. 37"G per square mile. 

In Rajpntana, in 1883-1880, it cost approximately K.s. 20 par square mile. 

1883-X881' is the Ist year in which cost -rates are given in the report 

In Sind from 1895 -to 1903 inclusive, the cost-rates for a" work works out per square mile 

-at— 

5!r3aij‘gulntlcia. Traversing, Detail survey. Total, 

probably. lO'S 14 7 5 

The cosb-rabo for work in tbe desert of Sind works out per square mile at about 
'Trfansjalation.f ' Traversing’. 


uVil 


Detail survey. 
d-3 


On tbo 1" scale it is about 


8 ' 


mi 


1 


lO-fl 


Total. 
= 12-3 

= IS-l 


X 1-i lS-6 (A) 


In order to survey the deserts of Sind and Bajputann on the 1 scale. ^ 

^rato of K.S, 15'4) jier sqviare mile will be suflicient- Tliis would enablo us o a p 

map of Sind and Rajputatia. 

In 1S8S-8B in Rajputana tbe cost-ratps for work ■worked out per square mile at al*out 


X = 12*4 (B) 


Ttiangulation . 

Traversing. j 

Detail survey. 

f Total. 

3-8 

1 : 

18*3 

22 6 


. On tbe Ecala 

in desert it is about 


3-S 


4*6 

8*3 

A -t- B for in desert. 

18*0 -t- 12*4 30-9 



= 15*4 


2 
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G-notJi> IIJ. Areas, 


of Pro- 
vinca or State. 

Sar\*cj-* 

Ke-rarvey. 

I? cvI«3ot» 
snrvc3*- 

Snpple- 

*i*CDtn,ry 

survey. 

No survey 
at present 
required. 

Total. 

IlEMAnKS. 

Tlvderabad 

82,700 

i 

... 

... 

... 

82,700 

1 

Perar 

17,700 

i 

i 

... 

... 

... 

17,700 

■ 

^lyeore 

... 

... 

29,400 

i 

1 

... 

1 

29,400 


COOTQ 

1,000 

1 ... ... 

... 

... 

1,600 


Central Provinces 

i 1 

1 ' 

23,300 1 S0.600 | 

J • 

... 

(a) 12,000 

115,900 

{^) Ucccnt Burvey 
and in progress. 

Madras 

S7,000 

1 108,200 

! 

1 

|(i) 10,500 



151,700 

(^) Snr^'oyed by 

Porest Surv'cy 

Party 16,088 

square miles of 
■fcliiB area. 

Total ... 

ir.3,soo 

j 188,800 j 45,900 

... 

12,000 

899,000 

- 


Of which circus 12,000 square miles is now work, nnd will uot require revision in the Ist edi- 
tion of the new series, leaving :387,000 square miles to he dealt -with. 


In the Central ^Provinces there Ixas boon a good deal of forest survey work which, 
however, will, I think, have to come under .the term revision, though it will be mostly for 
heights and contouring : — 

Gnoup 111 . — Cost of surveys. 


Provioce. 

Surrey. 

Pc'Furvcy. 

ircvieion 

rurvey. 

Cost for Province 
^ of cacl) class. 

Scale of surrey and cost-rato. 


Sq. mites 

Sq. miles. 

Sq. miles. 

lls. 


Hyderabad. 

82,700 

... 

... 

24,81,000 

2'‘'=:;l m., Rs. 30 per cq. m. 

Porar ... 

3 7,700 

... 

... 

5,31,000 

2'' = 1 m., Rs. 30 per sq. in. 

^lysorc 

... 

... 

29,400 i 

8,52,800 

1*^ — 1 rn., Rs. 12 per sq. m. 

Coorg . * - 

1,000 

... 

... 

48,000 

1" = 1 m., Rs. 80 per sq. m. 

Central Pro%nncos 

2S,.300 

... 

... 

0,99,000 

S*'=l m.. Re. SO per sq. m. 

Central I’rovinccs 

... 

80,00 0 

... 

14,50,800 

Yn.f Rs. 18 per sq. m. 

^Madras ... 

«- 

27,000 

... 

... 

10,80,000 

2"=1 m.y Ke. 40 per sq. m. 

^Indras 


108,200 

... 

32,46,000 

2''=! m., Rs. so per eq. m. 

Aladras ... 

... 

... 

16,500 

82,500 

2**s=X m.. Rs. 5 per sq. m- 

Tot.al 

... 

... 


90,71,100 
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GROor IV, — Areas. 


Kamo o£ ^roTinco. 



1 RoTision 
surroji'. 

Supple- 

mentary 

Surrey. 

No survey 
rcquirol at 
present. 

Total. 


Bnnna 

141,600 

2.700 

Kona at 
present. 

29,700 

83,300 

237,200 square xailes. 

Assam ... 

3S,2QO 

21,600 

... 

9,400 

2,209 

71,300 

at 

Bengal ».» 

2C,400 

49,700 

»•» 

120,300 

... 

196.400 

a* 

Andflm&Tis and KJeobare 

S.lOO 

... 

1 

I 

... 

... 

3,100 


Total 

209.200 j 


B 

169,400 

85>500 

638,000 

” 


oE ■which area 2j200 a'nd SSjSOO square milcs=8B,500 squaro miloSj neod not be considered at. 
present, as the work is modern, 'i'hia leaves 442,500 square milos to be dealt with, 


Gnour IV . — Cost of snrvcj/s. 


ProTioco. 

Survey. 

Re-sur- 

vey. 

Revision 

sacTcy. 

Supple- 

monlary 

Borvoy. 

Cost for Province 
of each 
class. 

Scale of survey aud cost- 
rate. 



Sq. TtiUes 

Sq. milcf. 

Sq . mUes 

Sq. miles. 

Es. 


Bengal 


20,400 

... 

... 

... 

10,60,000 

Rs. 40 i S'' scale. 

Bengal ... 


... 

40,700 

... 

... 

17,30,600 

Rs. SSjS" ,» 
ilostly only OD 1" now,- 

Eengar ... 


4 *. 

• •• 

... 

120,300 

12,03,000 

Bs. 10} 2' scale. 

Barma 


141,600 

... 


... 

6 G, 00,000 

„ 40; 1' 

Borma •», 


... 

2,700 


... 

81,000 

„ SO } r „ 

Barma •«. 


... 

... 


29,700 

6,94.000 

„ 20 ; r .. 

Aissm 


38,200 


••• 

... 

16,28,000 

„ 40 ; 1" „ 

Assam ... 


... 

21,503 

... 

... 

0,45,000 

„ 30; r „ 

Assam 




... 

9,409 

1,88,000 

.. 20; 1' „ 

Andamans, cto.. 


3,100 


... 

... 

1,24,000 

„ 40: r „ 

Total 


... 

... 

... 

. 4 . 

1,28,18,600 



























dra Tn anp-ala 
d. Travjcrsing^, 
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For tlie esocxition o£ tto work fn 20 years, 1 sliouia, I consider, require in 



Imperial 

oOicets. 

PxOTioeial 

oUlcCTS. 

OircTc J or jyorf^tcrn Oirclo* 

1 partj^ o£ full sircnglli for Knshmir 

2 

7 

1 party of full ftrengtli, the country -nrst of longitude 76 ... ... 

2 

7 

1 party of modlGed EtrcngtG* the cotinlry cast of loTif;itiitlo 75 ,,, 

2 

5 

1 spe^cial party' for tlic Bupplomontary xrorlc in tho United Provinces ... 

1 

2 

Total 

y 

21 

1 tftvo put a special for tho fntpplcmcntnry vrorlr, I conRider this «?V»oald bo 

carrfed oat at onco boforctlio ni*<p'< fret too nnttqitntcd. 'i'lita trork arould pro- 
bably not occupy rtany years, nnd ibc n^cn ivoti’d then bo Xivailntlo for other 
■work or for transfer to similar work in ether Piovinces. 

(TtroTr TT or TF'ojforn Ctrotc* 

1 -would require 4 parties of incxlifiod plrcn{*llu The -vrork 5n Ibis Cirelo is all 

8 

24 

original suia'oy’, re-survey or revision survey- It may bo possible to reduce the 
number of nirvCyors, hnt if must he rrinemberfd that there mil be the mapping 
of 403,600 Fonnio miles ronebly to be done in lO years or sO.5125 Pt|unio miles per 
annum or ut the ta*c of 6,100 square tnibs p-jr patty on the 2" scale which is very 
Urge. 

Total ... 

8 

24. 

Ciretc XTI or (he Southern Oircte. 

1 Tull party for Hyderabad and Ucrsir ••• .«• 

Ig 

7 

1 Modified parly for Central Provinces and Madras, north of latitude IS® 

2 

5 

1 ModiGod parly for Mysore and Madras, north of Inlitude 12® ... 

2 

e 

1 Modified patty for Mysore and Madras, south of laliludo 12* ... ••• 

2 

c 

Circle XT' or (he X^<tt(ern Cirefr. 

s 

23 

3 Tull parties tvitb 1 sparo Itnperial oHiccr for spooial work in Parmo and Assam «•* 

7 

21 

3 Tull party for Bengal 

2 

7 

1 Epccial revising dclachmont for the suiplctncnlury tvork ... ... ••• 

1 

4 

. Total 

10 

32 

Total for Topographical Parlies within Indian litnife ... 

33 

100 


F. B. LON&E, Lieut.-Col., US. 
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Appendix B. 

Sib John I’auquhabson’s soheme fob. teeb Bevision of the TopoGEAPHicAii 
Maps of India and the okganisation beqtjibed. 


1. The basis o£ fbe Ci5timatc3 o£ areas and work for each party is taken-parily from the 
Treliminaiy Hoport oE the earlier Committee ; partly from the “ Green Book " shewing the 
present strength o£ the topographical parties of .the Indian Survey; rfud partly from the 
tables* which accompany the report dated Dohra Dun, the 34th March 1005, o£ the Surveyor- 
General of India as to tho areas and ciasses of survey (under four heads “ Survey,” " Be-sur- 
vey/’ " Kevision,^^ and " Supplementary,^’) which after an examination of tho existing'maps, 
have been considered to he applicahlc to tho future work of revision of all the 1-inoh standard 
sheets of India. 


a. Tho estimate and distribution of parties arc not at all founded on "Cost Bates,” but on 
tho rates of progress and anoount of work done in the p.ast hj^ the various parties who have been 
already employed on similar work. It is admitted that of some classes of work done there has 
hardly been sutficient eaporicnco. But tho same objection applies to “ Cost Kates,” upon 
which the Surveyor-General of India bases his estimates and proposals, and in the case of 
the latter there is tho further objection that it is often difficult to say how much they include, 
e.ff.) as to cost of Euparintcndcnco, etc. Idy own estimates, therefore, must ho considered 
as a check upon those of the Surveyor-General, as they havo been prepared from entirely 
different data. 


S. Trom tho Keport of the earlier Committee of lOOl., and from one or two other sources, 
but mainly from the former, I havo made tho following notes of tho average rates of progress 
per season of topographical parties 


60 per cent. oSaod. 


(1) Now survey, 2’ 

• • 4 4 •• 

444 

2,000 s<iaaro miles 

... 

3,000 

nitlo 

Assam and XSurmn 


1,400 

9, 

444 

SJOO 

(2) HcTT survey, i" 

.44 •«, 


2,700 

If 

%44 

4,QOO 

, Ditto 

Assaxn nnd Burma 


1,700 

It 



(3) Rc-suTTcy, 2" 

4,4 


2,700 

1* 


4,000 

(4) Ditto r 

... ««. 


3,eoo 

tl 


6,000 

Ditto 

Assam and BoTmn 


2,600 

,* 


3,700 

<5) SapptcTOcntory 

survey 


4,000 

f* 

... 

CfiOO 

Ditto 

As?am nnd Bnrma 


3,200 

tl 

... 

4,S00 

(6) Revision.,. 

... 

444 

4,250 

II 


G,500 

Ditto 

Assam and Burma 

,44 

3,000 

II 


0,500 

(7) Revision Fpcoini of recent ^otlc like Bengal 
v?hcro tbc map*? tvro good ••• 

10,000 

tl 

... 

15,000 


The ahovo entries in roman type represent tho annual rates of piogrees of parties with 
resent average strength ; hut it is proposed for tho organisation, which wi ° carry 

be revision all over India, to increase that strength by 50 per cent. A conesponffing 
actoaso of progress and out-put will thon naturally bo oxpectod, and I have on ere in 
a the second column ahovo the rates of annual progress which will thus result. 

Itis upon thcHO that tho proposed areas, distribution, etc., shewn onthom. p pp 
he^next page and on the tabular statement on page 130 are based. 

, 4i, It has boon said above that it is proposed to increaso by oO per aeai. the ^ , Im- 

nture revision) of each topographical party, and to add to each a su a efreno-th 

>erial officer. Tho following will show tho strength and oost of tho increased par I = numbers 
nJ cost, adhere shewn of an existing party are taken from an exammafaon of the numb_. 


* Vide pagcB IIC — X2l ante* 



X25 


cost, etc., given in the latest ‘'Green o£ tlic Survey oE India, nn averago being struck 

as nearly as I can : 




Imperial 

ofnccr«» 

' Provincial 
officers. 

Snrvcyorg. 

men. 

Ivliolaels, 1 
etc. 

Cost (nnnnal 
averag'o). 




i 




Rs, 

X'fescnt strcDgtb ... 

... 

1 

5 

£0 

! 24 , 

2GG 

1,00,000 

I?cop<*sctl incredso... 

... 

X 

24 

lb 

7 

XS3 

60,000 

Futuio cstiiblisbiricnt 

... 

*> 

74 

say 8 

! 

20 

1 21 

1 

Seb 

j l.SiO.OQO 


I may add that, especially n's to Provincial officers,- tbo average “ Present strengtb ” given 
above seems to exceed proportionally tbe numbers given as to the strongtlx of a full survey 
party costing Bs. 90,000 a year in tbo Boport of tbo preliminary, or earlier. Committee of 
3901. 


b. It is not proposed in tbe future organisation to bave any parties smaller than full 
parties. \ V itb a Used area in' vebieb officers bave to work, tbo Commanding Officer ' of eacb 
party will bave fall power to divide or dctacb smaller sections in any way wbicb ho may con- 
sider most advantageous for bis work. Under tbo condition of parties of different size, it will 
evidently bo mucb more difficult to compare and check tbo periodical outturn of each. 

e. As tbo Committee arc aware, ray first proposal was to divide tbo whole of India into 
rectangular blooks from west to east according to tbo number of parties available, and to tell 
off a party to each block to complete tbo revision of tbo 1-inob map within tbo time whiob may 
bo fixed by tbo G-ovornment of India. This method, bowovor, has been rendered inexpedient 
by tbo fact that all the existing maps of India have been examined by tbo Coixiinittco by 
Provinces, and tbeir existing state and tbo amount of revision they are likely to require, have 
all been assessed by Provinces; and tbo tables prepared by the Surveyor-General to show what 
they are likely to require, are also prepared by Provinces or Bocal Governments. As tbo 
whole basis of tbo estimate of tbe strength and time required for tbo revision must depend 
upon the amount of work which may have to T>o expended on tbe existing maps, it follows 
from the above tliat my own estimate rrinst bo drawn up mainly by Provinces and Bocal 
Governments, modified, so far os may bo necessary, by the amount of work wbicb each party 
can do within a specified time. But no change is thereby intended to bo mado in tbe principle 
wbicb tbo Committee has agreed upon, namely, that Provincial and Bocal Governments should 
liave no power of interference with tbe revision of tbe topographical maps. 

7. The table on page 130, whicU shows tbe areas allotted to tbo various parties and tbe 
number of years in avbicb tbe revision is expected to bo completed, has been prepared in tbe 
following waj' s 

The classes of the work required are taken from tbe assessments mado for tbo Province 
by the Committee, and contained in tbo tables above mentioned drawn np by tbo Survoyor- 
Gciicral : to these are applied tbe annual rates of progress laid down above in italics in para- 
graph 3 : the average rate of progress for the whole Province is then struck : and the total 
area of the Province divided by this average annual rate in square miles gives tbo number' of 
years which one x'arty wilt require to complofo tho whole of the revision of that Province. 


Taking Sladras as an example -. tho table showing classes of survey required, gives for 

^Madras, see page 120 of tho Surveyor-General's Tables : 


Tlit S3*^ey cr-Gcti'Tral** taVii r«’'T si- CT* 1.1 c ar«.s *.• 

1*^ CCT5't-'slt*.c«. 'tlxf acsc'ial * f Tsot 

tcirff -JLftCv s'lce.rc si’Uff f. r the !.crsrc«. 

C. A.. uAHnox,. 


15,700 eq-Darc mslcs 
119,G03 „ _ „ 


and 16,372 


Sarvey" on tho 2"' ecalo (1>^ 

“ Ilcsarvej- " on the 2" 
realo (2) j 

“ Itovision " specially 
easy of recent good 
maps (3J. 


131,675 sqnnre miles, total area. 
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Tlio raJ-es in i/alics in para^rapli 3 oE this paper give 3,000 sqviare miles a year as the 
annual rate oE progress for (1) ; 4,000 square miles a year for ( 2 ) ; and i5,000:square miles a 
year for ( 8 ), 

The proportions o£ each dass arc thus approximately rV "■nd whole area 

of the Province ; and at 3,000, -/"jr at 4,000, and at 15,000 are found to give a mean 
annual rate for the whole Province of 5,000 square miles as the annual rate of progress for 
each parly employed in the Province. The whole area of the Province 151,675 square miles 
divided hy 6,000 square miles thns gives SOi j-oars ns the period which one party would require 
to revise the Province. Thus if the iierJod of revision is restricted io 25 years, about 26,000 
square miles or iivo years’ work must bo assigned to another party to revise. 

The ahove considerations will explain why, as a reEorenco to the map will shew, there 
are so great differences in the areas allotted to the sovetal patties ; see for instance the allotment, 
of parties Uo- 7, Bengal, nnd No. 8 , Assam. 

8 . The time assumed for the completion of the revision is 25 years. 1 gave in the 
statomeht, which I made at Calcutta in Kebrudry last, the reason why that 
period np'^ars to me not to he too long for intormodiato and periodic revisions 
of the maps, namely, the simple reason that in most districts the maps remain good 
chotigh for practical pnrpescs for that time after their publication or revision. The present case, 
however, of a first general revision is different, and it will ho for the G-overnmant of India to 
decide what the period is to ho. One clement is that of cost; if the Government of India 
decide on 20 years as the period over which the first revision is to extend, a simple caleulaticm 
shews that, instead of the 15 partic.s required for a 25-year period, the number will have to ha 
18J or an incrcaso of 25 per cent. ; if they decide on 15 years, tho incrc.aso will have to be to 
24 parties, or an increase in number nnd cost of CO per cent. I do not of course mean that 
the total cost of tlio work will bo increased hy those amounts, but that the annual proportions 
of espondUuro will be thus increased. Tho areas allotted to each parly will have to be largely 
reduced, while their annual Output of work will have to bo largely increased. It is also clear 
that this x>oint affects that of organisation and training. If, as is assumed in this case, the 
strength has to ho increased by 60 |>er cent., tho first two or three years have to ho largely 
devoted to training recruits, and tho normal or average output for tho whole period will not he 
reached until the third or fourth year. In order to make up for this deficiency tho inerease 
of strength and output has to go on for some yexes longer ; in tho case of a period of 15 
years probably until the middle of the term, or 7 4 years, when, as it is always praetioally 
impossible to discharge tho increased strength of trained men all at once at the cud of the 
period, discharges will have to begin to bring the force to tho required strength when the 
special work has to ho completed. Thus in tho case of a short period for carrying out a largo 
sl>ecial work of this kind a largo number of men will hardly h.avo been fully trained when it 
will ho necessary to begin thinking about how they can ho gradually disoharged; a period of 
20 years no doubt makes it easier to solve this problem : hut in tho case of a 25-year period 
the service gets for a still longer period the full honolit of the bettor and more elEoient wmrk 
of the men it has itself trained. On the whole, therefore, I see no reason to change the opinion 
which 1 have alwaj-s expressed that a period of 25 j'cars for tho completion of the work now 
nudfcr consideration, is a fair practical compromise between undue delay and undue haste in 
earring it out. 

9. The next point is as to cost. I have assumed ns to this point, and it is natural to do so, 
that when a sum is given in the *’ Green Book " ns tho " Budget” for the year of a topo- 
graphicjil pnrtj', it includes everything which has to he expended for the maintenance of that 
party for tho year, not merely tho men’s pay, but the cost of their superintondenoe, tho cost of 
moving them, the cost of their recess quarters and offices, their camp equipment, office 
furniture, materials, and everything which is required to enable them to carry out their work 
ia field and office. In that case the method which I have adopted for arriving at future cost 
18 extremely simpla. 1 find tho aVorage present budget of a topographical party is Rs. 1 , 00,000 
a ycirjand I am assuming, as part of my organisation, that it is to bo increased to Bs. 1,50,000 
a ycin. Fifteen parties at Bs. 1,50,000 give an annual cost of Rs. 22,60,000, whieh multiplied 
oy 25 years gives a total cost of Rs. 6,02,50,000. (Expressed in sterling, these amounts come 
io £160,000 a year, and £3,760,000 for tho 25 3 'oars.) 
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Taking, as I tliink tlio Committee has throiighout done, the area oE India as about 
1,800,000 equaro miles, and dividing the total snm o£ Rs. 5,6a,5O,00O hy that numhor, wc 
get the cost per equaro mile to he SIJ rupees. 

10. The Surveyor General oE India takes the total cost o£ the work as estimated hy “ coat- 


This TTRa TrrittCTi hefoT® the effect cf certain roodi-* 
fjcatloTi-i in arras anti cost ratea 5ti Colonel Tioris;o*s 
catiinaf^rs had been rrorted out. Tlio rcriacd 
Cgurca are 

Total co#it TfcB- 3,71»91t203 

Area •••• liG73,SOO m« 


Coat- rate 


Ka. ; 


C- A. a. 


g*2 per eq. ni. 


rates” at Rs. 3,56,95,508, and the total area oE 
India at l,675,4!l9 square miles s and hence lio 
brings out the cost per square mile at Bl'S rupees 
per square mile. 


There is thus a difference oE nearly 60 per cent, between the fr\vo estimates, which would 
have heen slightly increased rather than diminished, if we had hoth taken the same iinmber oE 
square miles as the area of India. (Tho total cost in sterling as brought out hy the Surveyor* 
• TTotv practically £ 2 , 450 , 000 . General is £B, 379,700*".) 

Cm A- 


With reference to annual expenditures, they will inanifestly turn upon whether tho Sur- 
vcyor-Gcnoral^s total estimate or my total estimate of cost will turn out to he correct. Rut 
as those estimates now stand, tho annual expenditure under tlie estimate of the Surveyor-General 
+ KoTr£ 124 000 will he £1 1 SjOSul" for 20 years, and under my 

C. A. B. estimate it will be .-6150,000 for 25 years. 


11. This difTorcnco of 50 per cent,, in the estimated cost of revising a square mile of 
country, is evidently a vital point. 

I must adhere to tho correctness of my own estimate unless it can ho shewn 

JFirsdy. That tho rates of annual progress noted in the earlier report of 190i on the 

Indian Survey are fallacious. (I may hero remark, more especially as no other member of the 
Committee has acknowledged its assistance, that this little report within its own limited scope 
has been most useful to me, and that I have derived much nssistauce from it during tho pro- 
ooodings of the present Committee.) I^ow, so far ns I can gather, tho information on this 
particular point must have been supplied to tbat former Committee by tho Survoyor-Gonoral 
of India, and m.nst consequently carry with it his authority. IVot only so, hut that inform- 
ation agrees, roughly and infcreutially, with statements of progress oooasionall 3 >’ onterod in tho 
Surveyor-General’s annual reports, although it must be admitted that it is extremely difliculfc 
to extract preeixe information on this subject from, those reports, the progress entered boiug 
nearly always of a mixed cbaractcr. 

Secoitdli/. — That tlio ” Rudget ” amounts entered in tlie “ Green Rook” as tho expenditure 
are also entirely fallacious. 

12. There is further tho element in the question that, as I have already said, ” cost rates,” 
unless strictly defined, may often he very misleading ; and tho fui-thcr clement that admittedly 
there has been little experience as to the cost of tliroc divisions of tho work which has to he 
done, namely, Be-survoj-, Revision and Supplementary Survey*. Nor can I chock tho Survoyor- 
Goneral’s r.itcs, because they are merely arbitrary amounts of rupees per square mile. Tho 
strength he Inj's down in jiaragraphs .32 to 35 of the report, which accompanies liis estimate, is 
also staled arbitrarily-, tliat is, he gives no data of tho amount of work for which that strength 
will ho required, and there is no possible means of checking it from that point of view ; while 
many of tlic parties are described as of *' modified, ” which 1 suppose moans of indefinite, 
strength, to which no standard of annual cost can ho applied until it is known what 
tho actual strength will he. It is true that it may he within the powers oE the Committee 
to remit with their Report the Snrveyor-Gencral’s estimate to the Government of India 
vcrh.tUt.x ci iUcradn without remark, but I doubt if tbe Government of India would hold 
them to be Ibus relieved o£ tbeir rcsponsibililies. There are other points connected with tho 
revision which should form the subjeet oE estimates wbicli can only- bo furnisbed by tbc Sur- 
veyor-General, if at all ; namely, tbe cost of tho preparation in tho office o£ the actual maps 
which arc to bo banded to tlio reviser for bis field work j tbe cost oE halving the size of the 
map?, wliich the Committee has practically decided on ,- .and the cost of cutting 2 or 3 inches 
off the size of each map, so as to get nd or tlic foot— noto about tlio IMadras Observatory. 
In one of tlioso items will probably cost -very- much, but tlicy- should not ho entirely ignored as 
to tlie cost involved. 


13. I must now leave this important subject of estimates and of cost for the consideration 
and dec'.eion of the Committee, and proceed to explain the organisation which I would propose 
for c.arry ing out tho revision of the 1-inch standard sheets of India. 
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In tlie first plrvco 1 Khoxiltl not ilislnrlj any existing arrangement, except rvbon absolutely 
necessary, i.e., I slioulsl not move a party or an officer or a surveyor or a building so long as 
fbey could, -wbere Ibcy are at present, bo ntilized for carrying on the work o£ revision. Tbero 
is no donbt one case wbieh might have cansod exceptions, iinincly, military considerations, but 
under the conditions 1 am to proi>ose X do not tbink llicy will. 

1-1. Following the nl>ove princiiilc, tbero need not be any ebange as to tbo present 0 topo- 
graphical parties, except that tbey sboidd at once bo instructed to recruit up to 50 per cent, 
additirn.al strrngtb, except in the ca'O ot tbe two frontier parlic.s wbieh soom to be already 
ncarlv up to the required strength of surveyore. As one of the latter is likely to he always in 
the north (iso. 11 F.rrfy), il'^ recces quarters will have to bo ebanged from Bangalore. This 
party ^'fil bavo to bo nommally allotted to Kashmir, hnt for several yoar.s it will have to 
remain r.cloally at work on th" KorthAVest Frontier. Thus the stations will bo for these 9 
parties— 

Ko. 1 r.irlr. norr in CVntral rrovlr.c.'*. to tvuiain llicro (rco 12 oa map). 

,, 2 ., ,, „ b?rar, to remain there (eoc 13 on map). 

,, 3 ,, „ „ I.orreT Iiar:r.a, to tx-main tf.ert; (f lOon map). 

.. 10 ,. ,. ittirir.a. to reiiiain there (reo O on map). 

.,11 ,, „ Korlh-tVe-t Vrontter, to remain there, hnl nominally for the present to take Ion 

map. 


„ 12 „ 
11 

.. ir. .. 
.. IS .. 


„ .. Sind, to remain til! re (a O on map). 

„ United Vrorincc-i, to remain there fa-e C on map). 

,, „ ■Notth-lVr«t Frc-iticr. to remain tlmr- (rep 2 on map). 

„ ,, Ponjah, to remain tli-re (pep -1 oa map). 


Xext como Un? *5 VoTOst Vnrtic^. wliich iti*; nj^rccA .nn- to be absorbed for topograpbicat 
TTOTb, aivd ns to three rf tlu'^o the nooil bo very t-Ught in tho matter ot station— 


0 r>vtT Tari”.:* to tip KiJpiitJir.a (»ce 5 on map), 

p, 17 r-ot^ in nf.tr.Va,r. to r.p Hyvhrrdv,:! Vt>.’ 1 1 on map). to remain Poona- 

t« 10 ff. ft Ma-lrv’*. to rrtj^nin U.-'to 15 on map). 

„ 20 „ Burma, lolaVe.iif.nh(.ee8cnmap). (Bat 1 hdiere it is now ncloally arorkins m n 

p^?t of liUo'.tinl to vrorb). 


(Ah the llurma partu*^ ^bnub\ at ^taymyo,) 

Tbtis 10 out of the 1;, allot meats wonld be provided for from p-artiesnow acUmny existing, 
all oCIjcontyl nx\tl eomplt^tCy mul only rcriiiiritit; to ho fiUt?*! op to Tiecisparj stTcn^l i lu t e ca.c 
cf mcft of thft top'><;mphicn! p.nitic**. 

Two remain xiiiprovidovl for, namely. Central India — ^N’o. 11 mi map, ami Tlcn^al ^o. 7 
cn map. As to lliv^o tbero rihonhl, if tbo snrvey^>r' cmploycti on forc'^t norh are o t lo pamo 
cbv^-s as tho-o employed on toj>o;^rapbical wc-rlc, bo no diHicnUy in pro\'itlin 5 .-0 or 30 sur^o^^ors 
for each of tbc'^o two new partic'^ at fuc** from the four cxi^tinp forest parlici?. ‘or I ic 
aro sliown a^ having an avoraj^o at present of f*S pnrvoyor-s each. 

Tim twa new purtie. for Central India and Bnng.nl should be numbered 13^ 
numbors at prc.srnl w.anting on tbe li«l. Tr.rinrd officers would be required to a .c ‘ 
of thorn. Those ore avail.-ible from tho two junior ofltcur-s ninpleyod on tie on Oyra ..nr cy 
• ofBjngal, young officers being sent to t.ike their jdacu ; there should o no sernp 

of the ptc.-™r.i for topogripluKil work, in adopting this course. ^ oce.ision- 

reqnir.'d rminber of ofTic rs for actual command, f<V., l.o. But some of t icsc ui "a 

ally entitled lo Ic.tvej ti nnct these easn.alties there will be others , Branch 

there seem to bo fomc olficigB employed on Fuliordinalo duties in the Trigonorne ‘ ‘ ’ 

who aro no doubt iraimJtl for top'>"rapbir-al worU, and shouhl bo di\orle ^ ^ siipnlv of 

tbeir places in tho Tiigonoirictricat Branch heint^ tilled by young ofiicer^. 
the 15 ofiic<»rs rcqtjircd for command of pattio*? f^cems as'^nrctl. 

1 have billu-rl i treated as a reserve Xo. S Cadn-tr.'vl Party, with C.apt-'un Golds^rra 
the United Provinces. bee.-iuso 1 do not k.ioiv if its surveyors are fit to t.sko ° 

Work. Poiflbly pomo of them would, and in any ca‘-o I believe the X’ar 
at the dhpotal of ibe Stirvcyor-Gtner.d with its officer and seven ProvmQi.i , 

15. The fame princijilcs should bo followed in the case of Protinclal office 
the 15 T,q,ogtaphlcal p-irtics from 105 to 120 will bo ro-,uircd_5ilhcr a 

5. G and 7 Cadastrrd sbonld contributo l-l, being half their X)rc.--on o 

deficienoy of only from 22 to 37, say 30. It slionld bo possiblo to get trnr I = ‘ 
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also in this ease from other dvities, out of the ■n’hole strength of 157 on the Pro-rincial list 
iea\-ing their places to ho filled up hy recruits. 

Thus as to subordinates the organisation I propose is the sirnplest possible. Instead of 
13 parties^ rrhicli the Surveyor-Go nei-al now coxnmandsj he would for the revision command 
15. Everytliiog else remains as before- So also as to the senior ofiieers ; the only change 
i propose is that the officer now called Deputy Surveyor-General should he turned into Chief 
Staff Officer ; all the' other senior officers remain ns before. And the only increase in the sfaff 

of Imperial officers is the addition of 15 subaltejms to ^form the second officer.s in rill the in- 
creased 15 field parties, 

10. As to the advantage which is claimed for thesj'stem of direct communication between 
fho 15 field parties and the Snrveyor-Gencjral and his chief of the staff, (instead c£ through 
intermediate officers of high ranlc,) under which they can sea every report and everj’- return of 
work done, check any diversion of strength to other ohjects, and compare in every respect, and 
directly instead of indirectly, the work of the whole 15 parties with each other, it is surely 
too manifest to require being advocated at any length. I say nothing of the cost, unneecs- 
savy as I consider it, of a senior staff who themselves do nothing personally to advance 
tho progress of tho work, and who would have under them a strength very little exceeding, 
as to the nuinher of parties, the nnmhor at present employed. Thera would, in addition, ho 
certain demands for offices and clerical staffs. 

17. I must next deal with Colonel Kelly's proposals as to the requirements of the Com- 
mander-in- Chief for the ear-ly re-survoj' of areas near the North-lVest Kronticr. These are 
comparatively simple. Tliey seem to me to involve new 1-ineh plans for an area little exceeding 
from 100,000 to 150,000 square miles. To attain this object I would concentrate on that area 
the whole of tlio six parties or divisions nearest to it, namely, Nos. 1, S, 3, 4, 5, and C as shown 
on the map and it ought to ho completed in from four to six years. It would bo mere peddling 
at the work to add one or two parties specially to the Survey for this duty. It is true that tho 
revision of tho maps in the aro.as 1, S, 3, 5 and 6 on the map would ho delayed for those 
four or five years, hut on tlio other hand nearly the whole of the Punjab would bo completed 
str.aight off, aud for the rest of tho 2,5 years tho party in tho Punjab would bo available to 
acoolorato tho work of its neighbours. So that at the ond of the period things would have 
Tcachcd thoir level again. Dut the main reason for my proposal is that I think military oon- 
sidorations, as they prevail on the Home Survey, so much the more should they prevail in India. 

18. Tho moving of the Frontier Drawing Oflicc to Simla, which is also proposed hy Colonel 
Kelly, I should concur in. if it were i^art of a general eohcrac which it seems to mo has much to 
bo said for it, namely, to make a separation between tho Eo-c:xlIed “rigorous" or- “exact,” and 
tho EO-callcd “ reconnaissance ” survej s carried out hy tho Survey of India. In carrying it out 
I should have at Simla under tho Surveyor-General an ofiicei- iu tho position of tho Superin- 
tendent of Trigonometrical rvork, of rank not under Lieut enaut-Colouel, to be in i>ormanent 
command of the five iiartics nearest the frontier, c.acb of those to have 3 olficers so as to supply the 
demands, which the Surveyor-General complains arc constantly being made on him, for officers 
for special expeditions and surveys, without interfering with the regular work of tho Depart- 
ment ; to have all lus confidential plans stored in bis own office, and under his own direct 
cliarge ; to have a sufiicient dr.iwing and printing ost.ablislimont to prodneo his own special 
trans-frontier maps; and to be in touch with the Indian Government, fho Commander-in- 
chief, and the Foreign Office, But such an officer roust clearly be entirely independent of 
the staC of tho Army including tho Intelligence Br.anoh. His work w'Ould bo impossible if he 
wore liable to interference from tho local statf at Simla. lie should bo responsible ouly to 
the Government of India and the Surveyor-General. The object in view would bo that the 
Govommoiit of India should alwn 3 's have at its immediate disposal not onlj* all maps connect- 
ed with Frontier and Trans-frontier countries, hnt an officer possessed of full information ns to 
liow and h\' whom thej' had been eompilctl, hov/ far they cotdd be depended on or otherwise, 
and how best tber- could he iropreved, if neecssari*. It is clear that a duty of that kind could 
not be effectively discharged h 3 - the Survej-or-Gencral himself, consistently with bis superin- 
teudenee of all the interior survey's of India- 

SisiOA ; 

IS?,? ICCJ5. 3 


J. FAKQUHARSON, £7o7., If.jS. {reU'rc^I). 
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AEEA AND DISTRIBUTION OF WOBK TOR THE PARTIES. 

IVitt telerenco to the map, the areas and distribution proposed for the difEerent parties are as follovrs 



itnrBOt OT YEAHS 
1ST1SI4TED K)a 

Pros'ince or Provinces in which work is allotted to tho 

Party. 

Area in square 
miles allotted 
in each 
Province. 

Total area in 
square miles 
allotted to the 
Party. 

BehaskS. 

tte 

rbole 

fork. 

The part of 
tbi? irork in 
«ch 

Province. 

1 


Kashmir ... ... ••• 

North tai£ Notlh-Wcst Frontier Province ... ... 

80,900 

19,350 

100,250 


E 

t 20} 

t B 

North Baiuchislan ... ... ... . 

South half North-West Frontier Province ... ... 

74,000 

19,350 

93,350 

2,740 square miles 
excluded, just done. 



£0J 

{ 

15J 

S 

South Balnchlslan ... ... 

Sind ... ... .*« ••• *•* 

1 65,6G0 

63,000 

j 108,560 



21 

St 

Pnnjah ... ••• ... •" 

102,100 

102,100 

31,600 Bqnare miles 
excluded, just done. 


25 

23 

Pajpalana and Ajmoro <«. ... ••• 

1 

130,251 

130,251 


7 

24 


1 

1 United Provinces ... ••• 

j Central India : Bnnddkhand and Bogalknnd ••• 

105,443 

20,000 

125.448 

6,800 square miles 
esclndeo, jnsf; done. 

25 

\ 

1 

BcHejal ... ... ... ••• 

Madras N. E. corner j Ganjam and Vlzagapalam 

Andamans, Kicobars, etc, ... ••• ••• 

ISC, 400 ! 

27,000 

3,143 

£26,643 


■ 

.1 

8 

1 ’ 
fs 

f 

23 

5 

-22 

- 3 

Assam ... ««« ... ••• ••• 

Western Burma-— part of... 

69,100 

9,000 

78,100 

2,200 excluded, just 
done. 

27 

27 

Burma, North or Upper ... ... — '** i 

82,450 

82,460 

'1 

^83,800 excluded, iust 

1 done. 

J 

10 

£7 

27 

Burma, South or l/ovrcr ... ••• ••• ’** 

82,450 

63,150 

11 

23 


r”“ 

i 11 

Central India ... ••• **' 

North Bombay ... ... ••• **' 

GS.772 

71,500 

B 


i 12 


m 

Central Provinces ... ••• •** 

103,900 

103,900 

12,000 excluded, now 
in progress. 

IS 

14 

23 


Ci 

South Bombay ... ... ••• 

Berar ... ... ••• 

Mysore and Coorg ... ... ••• **' 

72,300 

17,tl0 

31,020 

82.7U0 

121,030 

83,700 


15 

24 

24 

Hyderabad ... ... ... ••• *•* 

Madras ... ... ... •*• '** 


■ 124,695 


y 


••• 

... 

Total 

Add 


1.692,100 

188,640 


-Z. 

— IL 


Total area 


1.830,740 




• I flo not tbink nnsthing ahonld linTC been cxcindca. 

J. faRQUHAHSON.— 18-4-05; 
























































SUBSIDfARY DIRE 


Heights. 

Water- 

WoUs. 

Rainihll. 

Vernacular names. 

ConuxLunications. 

Romarkahlo trees 
and rocks. 

■Railways, 


Supplementary heights should be frequently sho-w 
valleys, and especially on saddles, and wherever decid 
crossings, also at intervals along roads, railways, canal 

ItekitiTC heights-. In rivers, streams, and nullahs tl 
mile or two. 

I 

Where the water in streams, nullahs, wells, &a., ii 

On the 1" scale only drinldng water wells, and ^ 
moment, should bo shown. 

Tlje average amount of the rainfall in inches shoul 
tion dtiring the different seasons should also be roughlj 

A foot-note should give the translation of any vi 
N. ( Naddi ) = river, Ch. ( Choung) = stream. 

lAlierever communications cut the margin of a mf 
place beyond, should bo given in the margin. 

When these are shown on the 1" map, they should 

When the gauge of a railway differs from the ordi 

In the case of a roadway running over, under, alo: 
should bo written along the length of the bridge. 


Specimen qfbord 
inch and qua 
maps. 



£CXIONS REGARDING SYMBOLS. 


ni along crests of hills and in more or less corre.sponding places along the 
Sod changes of slope occur at junctions of roads and streams, and at river 
Ss, rivers, &c., &c. 

ae distance in feet from top of bank to bottom should be shown at every 
3 undoubtedly perennial it will be shown in blue. 

on the scale only important ones where the water supply is of great 

Id bo mentioned in a foot-note at the bottom of the map. The distribu- 
7 indicated. 

arnacular names which may bo denoted by letters on the map, e. g .: — 
vp, the distance to or from, as well as the name of the next important 
be depicted as true to nature as possible. 

nary Indian standard gauge, it should be entered alongside the line, 
ngside, or between the metals on a railway bridge, the word ^‘Koad” 



Ko{K>rt by Colonel .S. C. X. €JtXn,, It. I]., on the llmwin"' and 

lloproduetion of Slops oinl Plans. 


I. SumMAUY or JICDUCTIOXS AN» IMrCOMJirN-OATIONS. 

1. Tltc i^crsonncl ami oq«ii)nnjut of <hc Ccntial Oirme, Calcutta^ arc sufli- 
cicni Tor cxconling n)J iltc yyork for Dto nioyrtcnl voquirail. It would ha, howerev, 
advaafageous to free flic drawing doparl nioiit from, the actual drawing oC all 
ostra-deparlmcntal work, which drawing should he done by the requisitioning 
department. 

2. In cue or two years’ tiuic, wlicn the result of increasing tho field jiartios 
is fell in the reprvjduction ofTico, some of the cxlva-dcj)artmontal work should 
he transfori-ed to Poona or Hoorkcc. 

3. TJic qxtcsiion oC taking steps to train apprentices to strongthen tho 
engraving department dopetuls ujion the recommendalious which may ho made 
hy ilic Committee regarding tl»c method of reprodaef ion to ?;o adopted. 

d. Thu printing of cadastral plans should ho unilortakeu locally by llio 
Provincial Governmonts. 

o. Certain additions recommc>nde<l to he siipjilicd in the H(hogra[)Iuc and 
photographic dop.nvtmonts, would tend to greater order, cleanliness and method. 
Tlic cost would not exceed in nil Its. 15,000 or Ps. 30,000. 

G. In (he engraving dcparlmont the installation of an olcctro-dopo.siting 
plant is suggested for consideration. 

7. .Vdditioiial room could ho obtained in tliu Calcutta ollioj ?)y removing 
the jdiologravurc scctioit to tlio Central Pre-s ; hy reduelng Iho strength of 
the let}cr-i>rc‘'S printing doiiarlnnml, and possibly hy moving the engravers, 1ml 
not necessarily the copi>er printing, to some otlier building in Calcutta or to 
some other station, 

8. Tlicro is no necessity for moving the oifico fi-om Calciilla, but under 
certain circumstances it might hu advisable to do no, 

IF. PjiixiiNG TO ni: rKovii)i.o roii. 

V. Tlio various map.s for tho reproduction of wliioh provision has to bo mado 
arc : — 

1. llevonue or eadasti-al jnajw. 

2. The normal jnihllealioiLS of the Inijierial Survey of India. 

3. Special mnj>a on the same scalc.s as those of tho Imperial Survey. 

d. Miscellaneous jnai)':, jdans and di*aw3ug.s. 

Maps, etc., under headings (3) and (1) arc prepared for nearly every 
department of the Government other than that of the Survey. 

10. These arc large Bcalo majis executed,! heliove, with one exception, to bo 

nfierwards referred to, hy the Provincial Govern- 
IJ'-vtuuc or cntfn*-!rftf tnai'-. « ^ i- i • t n 

ment.s. They are a class of map of which the re- 
production need not he of any hujicnor finish, and of each bhcct comiiarativcly 
few copies arc required. A iirocess,” somewhat recently invented, hy which 
a nine printing plate c.tu ho very siiiii’ly and economically prepared direct from 
ttic original positive dr.awing, .alFortls easy means for the rein’o.diiotioii of Ihoso 

maps. Very little skilled supervision is required, so that one great objection to 

dccentrjilisulion — inorensed east lor suporvision — is obviated. 

" In tlio rcIluwinK l”K- ’ iftu'rua to m Uie Vnuhti Piocc m. 
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i:ho reproduction of these maps mialit tlieroforo rroll bo uudcrtaTcon inde- 
pendently by the Provincial Governments and, seeing that snob a system vrould 
give them complete control, not of the survey only, but of the whole •vrorh up 
to its completion, it would be acceptable to tbem. To a groat orstent apparently 
such a system must obtain already, because tbe only cadastral maps being 
printed in. the Calcutta Office arc those of Bengal and Burma. Those of tbe 
former are being printed in rrhat is hnown as tbe Bengal Drawing Office, 
a building separate from the Survey Office, and practically forming an organi- 
sation complete in itself. So far as the actual worh of reproduction is concerned 
there would be no difficulty in constituting it a separate entity. Those of 
the latter, tliat is Burma, are being j>rint 0 d in tlie Central Office ; this is 
probably because the worlr of the survey itself is being evoouted by a - party 
belonging to the Imperial Survey. It is desirable, in order to make a begin- 
ning of clearing from the Central Office all work not purely topographical, that 
this reproduction he transferred to a local establishment to ho started undor - 
the Provincial Government in Burma itself. 

The Iiormai p^sucations o( tto Survey H- These, Comprising all the maps of the 

o£ India. Impei’ial Survey, consist of — 

The standard sheets on the soale generally of 1 inch to 1 mile, hut 
occasionally of 2 inches to 1 mile. 

Porest Survey sheets on the and sometimes larger scales. 

The sheets of the Atlas of India on the scale. 

Divisional and district maps on the J-" or scales. 

Pi’ovincial maps on the scales of S miles, 1C miles, 32 miles and SO 
miles to one iucli. 

General maps of India on tlio scales of 32 miles, 48 miles, 04 miles, 
SO miles, 96 miles, 128 miles, 192 miles and 2C0 miles to one inch. 

Tlio maps of the various Prontier and Trans -frontier sorios on the J-", 
i "3 arid scales. 

Certain miscellaneous maps of the Himalayas and more or less distant tracts 
of Asia, compiled from the reports of surveyors attached to expeditions, 
military or political, and from all other available information. 

In addition to these maps the Survey of India liave recently commenced 
the preparation of “degree” sheets on the scale of 4 miles to 1 inch, and of 
a now map of India and adjacent countries on the scale of 1=1,000,000. 

Tbe publication of these sheets is the first duty of the Central Office and no 
other or extra-dejiartmental work should be allowed to interfere ivith it, 

12. Tlieso include all maps of India, Burma and Trans-frontier which arc 


Special maps oa llio siroe ecalo ns tlicso 
oE tUc Imperial Survey. 


req^uired specially by Departments of the Govern- 
ment for military purposes, illustrating reports and 


for other purposes for which the normal published sheets are unsuitable. The 


margins of the map may differ from those of the normal sheets and additional 


information may be required cither by additions to the block plate or by 
superimposed colour printing, but so long as tlio scale is tbe same as au 3 ' of- tbo 
maps of tbe suewey these special maps should he able to he prepared more 
quickly and economically at the Central than at anj’^ other office. The propa- 
x-ation of these niajis should he considered by the Survoj^or- General as next in 
importance to that of the noi'mal siandax’d slieeta. 


The preparation of nnj' map wliich can be -made by merolj’’ enlarging or 
X'cdncing any of tbe existing maps as they stand should be executed also 
in tbe Central Office. 
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13. This cntegory includes a varied assortment ol subjects ; maps and 
SHscclIineon^ mar-i, pTniiit, nntl slcctcllCS oC ground on scales other than those of tho 
•irawing.. survey, plans and elevations of bridges and buildings, 

plans of railway crossings, diagrams illustrating statistical returns and so forth. 
Although a largo number of plans of this nature are dealt with in tho Madras 
and Poona oflices, a sumciont number remain to be dealt with at Calcutta 
to cause tho uorlc of picparation and printing to exceed that reejuirod both 
for tho topographical maps proper, as well as for those maps dealt with in the 
preceding paragraph. It seems advisable that, for tho present, Calcutta should 
continue to deal with this work up to tho limit of its printing powers. Any 
work exceeding this limit can he dealt with at cither Poona or lloorkco. This 
question will bo referred to more in detail later on. 


III. IlnrnonuciNa offices AVAinAnnn. 

1-1. Tho chief drawing and printing olliccs nvatlablo for carrj'ing out this 
work are : — 

1. The Oontr.al Survey OfTice, iSfadras. 

2. Tho Presidenoy Priuting Office at Poona. 

3. The Printing Establishment at lloorkcc College. 

4-. Tho Survey of India Office at Debra Dim. 

5. The Central Survey Otficc at Calcutta. 

Each of these offices has been visited by me. 

Tho four fii-st named offices wore visited by mo primarily witb tho view of 
seeing to wbat extent they could be madcuso of for supplementing at once, or 
in ihefntnre, the drawing and printing caiiacily of the Central Office at Calcutta. 
A short report of each i.s npjionded, and a few remarks on. some of tbo 
equipment and methods of reproduction, which arc applicable to one or more 
of tlie.so offices, will bo found scattered through that i>ortion of this report 
which deals with the Central Office. 


15. This office is supported entirely, I believe, from Presidency funds. It 


Surrej OfTc^, Cl-.cjnnUr 


has, exolusivo of tbo Su 2 '>crintondcnt, a total 
cstabUsliment of IGG at an average wage of Hs. 10'7 


jicr month. Only one draws a salary of Us. 100 or over. It deals practically 
witb nil the work of tho Presidency, ns none of it comes to the Calcutta 


OQlco. It cannot hike any more work. 


The buildings arc suitably con.struotcd, but unfortunately there is little 
room for future cxjiansion of llu; dcjiarlmcnt. Tlio camera liouso is scjiarato 
from the rest of tbo building.s, but this iuconvcnionco is, I bolievo, being 
remedied. The cquiiimciit consists of ono camera and lens, and fifteen hand 
zinc prc.sses, and tbo work o.xceufcd comjirisc.s pliotograidiy, pboto-zincograpby, 
silver pruiting, and fcrrotyite printing, and arrangements are being made to add 
to Ibcso Vandyke printing and liclio-zincogi'nphy. Tliis substitution of lioiio- 
zincograpby for pbolo-zincography will be an improvoment, but the quality of 
tho work would be furtbor improved wore tbo present lens replaced by a lens 
and prism of lato.st pattern and superior quality. Tho camera now in use 
appears to reqnii'e rejiairing or being substituted by a now one. It is noticoablo 
that a Very lai’go number of xilntcs for illustrating books and reports arc prepared 
by both silver and forrotyiic printing. It seems improbable that, when largo 
numbcr.s of cox>ics aro required, sucb processes can. bo cither coonomioal or 
salisfaclory, and the extension of tho work to half tono and zinc block 
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mnlciii" niiglifc possibly be ficlvantagcous. Siicli Ijloolcs coxild bo printed, often 
ATitb the text appended to them, in tlio Presidency lictter-press Printing - 
Pepartnxent, or, i£ more desirable, a small platen press miglit bo obtained 
for printing tbein in tlio Snx'vey Office. 

p Q^^'tQ-^cd ^Xessrs. *Wiclc and lilem, pbotogx'apbie ongra'vcrs, Madras; 
tlioir xvorlc appears to be of satisfactory qxiality, and their prices, O annas to 12 
annas per sqnare incli, aecordiug to ilie quality of tlio original and the finish of 
thcbloch for half tone, appear very reasonable. This firm has ah*eady done 
%vork for Govermnent officials, and is availablo for doing any nrorlc of this 
nature -whicli may lie required by the Government, and of xvliioh execution 
cannot bo arranged for m tlic Government offices itsOti. 

Tlic zinc plates used in tliis office ivex'o not of a quality *wcll suxted for 
printing purposes. 

IG. This office is sxxpportcd from Presidenoj’- funds. It has, excltisive of the 
„ , „ T, - Superintendent, an establishment of 110 at an 

nt Poonn. a'vem^c of 22*3 por meusem. Ono draws 

a salary of Ps. 300 ; one a salary over Ps. 200 and less tiian Ps. 300 ; and 
two salai'ies of or exceeding Ps. 100 but less than Ps. 200. 

Tliis is a V'cry efficient office turning out work in large quantity, of 
x-arious style and of good quality. T\''itli a slight increase in personnel and 
xvith little, if any, increase in equipment it will be able to relievo, if necessary, 
the Galcxxtta office of a x’ci'y largo amount of work. This is discussed more in 
detail later on. 


The buildings ax'o suitably adapted for the purposes for xxdiiob they are used, 
but for any lai-go increase in work would require extension. This would olTer no 
diffloultj'. The equipment consists of live photographic cameras, fourteen 
hand presses (6 largo and S small) and, driven by a 12 U. P. steam engine, 
two lithngiviphic machinos, a set of ink rollers and a stone grinding machine. 
The work executed comprises photogi’aphy, photo-lithography and photo-zinco- 
graphy, inclxxding a lax’gc assortment of coloxxr printing, zinc typo blocks, lialf 
tone and line. Holio-zincograpliy is being introduced in place of photo- 
zincography. Vandyke jiriutiiig wox^ld, if introduced, bo found, I think, x’-eiy 
useful. j\X present this office draws its xvork nob only from its own Presidency, 
but from IMysorc, Hydcx’abad, Sind, Central Provinces and other State.s, and 
the nnnxnl balance of aocoxxnt iu its own f.ax’oux' is sxxbstant.ial. Last yeax' it 
amounted to Ps. 30,911. I he outpxxt of this establislimcnt is rcfori'od to later 
on, when it is compax-ed with that of the Calcutta office. 


Tb.<ivn.a«^“kn. Collop 




17. The printing estahlidmxent is a pax’t of the college, and, like the estab- 
lishments at Madras and Poona, is kept up at the 
expense qf a Provincial Government; in this case 
that of the XJxxit.Gd Pi'ovinces. Like every othex’ branch of this college the 
printing estahlislimont is xvcll-qi'ganized and liberally equipped. It is capable 
of xxndcrtaking any xvork uudei* photography, lithography and zincography, 
zinc and copper block making, line and half tone, photogrjivuro and letterpress 
printing. It already does a large amount of work for the PTj.njah Govern- 
ment and other bodies, bnt it is capable of taking more work whiob, up to 
certain limits, xvoxdd not accGssitatc any additional expenditure for increase 
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either in personnel or eqnipniont. The Principal of the College suggests how- 
ever that, should the amount of ■work sent to the college necessitate any new 
equipment, the initial outlay for the same should he borne by the Government 
of India and not by the Provincial Government. It is improbable that the 
Central Government would bear tbe cost of erecting maebinery and imme- 
diately relinquish all rights over it ; it might claim to have its work produced 
cheaply or for nothing, but surely any such claim would be inconvenient to 
tbe college and to the Provincial Government. It might he advantageous 
rather for the Provincial Government to erect the maohinery necessary at 
its own cost. The profits obtained from the printing should render the expen- 
diture a not unprofitable investment. 

18. This office has drawing and plioto-zincographio sections, numbering 
-Trigonoinoiricai Bawoy oiHoo nt altogether 107 permanent employes whose average 
Djhrn Dun. rate of pay is hs. 21 per mensem. Of one the 

salary is between Ps. 200 and Ps. 300 ; of two the salaries are between 
Ps. 100 and Ps. 200. The equipment consists at present of three cameras and 
ten hand-presses, but a power-driven lithographic machine is on order and will 
he available for use some time this yoai*. The work executed here comprises 
photography, photo-zincography and holio-zincography, and Vandyke printing. 

The office is methodically aiTanged, and tho work turned out is good. 
The chief work caaaued out here is that of reproducing the standard inch sheets 
of the P'orth-'Western Prontier and Trans-frontier series, for the 
Quarlermastor General’s Department, Forest Surveys of all India excepting 
Jiomba^, tho topographical surrey standard sheets of Sind, and the Punjab. 
Equipped only with hand-presses for printing, the output of this depart- 
ment is naturally not very great. With tho po ver machine which is now 
on order tho output will bo more tbau douVded and it might then he able to 
assist, if necessary, the printing of tho Central Office by taking up some of the 
miscellaneous or oxtra-departmental work which cannot bo dealt with at 
Calcutta. 


IV, The OenthaT) Opfioe at Caectjtta. 

19. In reporting upon this office it will be ncccssnrj’’ to deal sepai'ately with 
the work special to each department and aftorw.ards to dison=s such points as 
apply to one or more branches generally- My visits to the provincial offices 
already referred to were hurried ones, made move or loss with, a special object 
before mentioned. Time to go closely into detail was not so available as it 
has been at Calcutta, and consequently many points, noticed at this l itter office 
and discussed here, may apply equally to the other offices. 

20. The maps which are being dealt with and the plates being engraved are 

vei-y varied ; in addition to work on the four mile 
Ensr.,v,ns-Dop.rtrr,c„t. cugraving is being doue on &re practi- 

cally new general maps of India on scales of Gdi, 80, 90, 12S and 256 mileg 
to an inch respectively ; on 10 and 32 mile maps of the Punjab ; on a large 
scale plan of Calcutta, also on six inches and three inches to the mile plans of 
tho same town ; as well as on Provincial maps, on the 16 mile scale, of provinces 
in Bengal, Madras, Bombay and the United Pi-ovinces. Apparently there are 
no arrears of new work — that is to say that all drawing of new survey has been, 
or ia in process of being, engraved on the copper plates. There are, however’, a 
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large number oEx^Iates, between one liundred and two lianclrecl, for tbo corroctioa 
of TTbicli mapping material is in the office. "Wbotber this material is. all or in 
Xiart, sufficiently reliable to render it desirable to go to tbo expense of correotin" 
the plates and of incorporating it, is not for mo to saj" ; the Committee is pro- 
bably considering this point and will no doubt refer to it in its report. If it bo 
decided not to make use of it the an-ears i>ractically vanisb. If, however, it ho 
decided to correct tbo plates a great deal of work will be involved. The Officer 
ill ebargo of the section forms the estimate that it would jirobably talcc two 
years to correct all tbese plates, even supposing, that all other work bo put aside. 


21 . 


En^r.iving 


The native of India makes apparently a very fair coppor engraver. It 
is true Ms wages are comparatively small, but 

m InOia n-nvl in Elislnn.1. . j. e • t 

bis rate of progress js so slow that there os probably 


not very much difference in cost between the work done locally and that 


executed in England. To strengthen the Calcutta Department by training 
more natives will take time. The Superintendent gives livo to seven years 
as the Icnglli of time requisite for training before a native is capable of 


worlcing for progress. It is worth considering whether, if the corrections refoiTed 


to arc to be made and two years’ aivears to be constituted, those corrections 
should not be done locally whilst the new work, as mateiial for complete shoots 
becomes available, might he sent to England. The best method of arriviu"' 
definitely at the relative cost of engraving done locally and at home would 
ho to send impressions of a number of typical sheets, which have been done 
here and of which the actual cost of engraving is Icnown, and ask for estimates 
for the work from several selected firms at home. To onablo a comparison to 
bo made the actual cost of local labour should bo increased by over fifty per 
cent, so as to cover the cost of supervision, profits and all the contingent ex- 
penses that have to ho provided for in any estimate given by a private firm. 


22. In India it is the practice to print from the originally ongraved'plates' 

Printing from onerivci pUtoj. the result that, even when Bteol-faoed. ' the 

work hooomes in time obliterated, and the plato 
itself becomes rolled out so that the work is no longer accux’ate to scale At 


homo the original engraved plato is never printed from, except of course for 
pulling necessary proofs during the process of engraving or etohing in the ease 
of hill plates. When tho original plate is engraved, a matrix and duplicato 
plate are at once prepared by cloctro-dcposition, and this duplicato is used for 
printing all impressions required. By tliis method tlio original plate is Jeopt 
xmdauiaged and intact, and by scrapmg any detail off the matrix and making 
a now duplicate, a ready and efficient means is afforded for preparing a now and 
corrected plate at tbo time of the periodic revision of tho survey on^tho ground. 
Tho question whether it is not advisable to instal tho necessary clcatro°typing 
plant at Calcutta is worth considemtion. The plant which exists at prasent is 
comparatively insignificant and, were a general system of making matrices and 
duiilicatcs decided upon, it would he unequal to the work. 


23. Tho Committee desired an expression of opinion as to the relative cost of - 
Comr-iTatiTc coal of engraving nod producing cither by helio-zincograjjhv or some otixor 
T T ‘‘O - photo process, or by engi-aving the entire map of 

^ respectively. ' 

bv th^S xfarf? -n f and drawing, both of which duties arc done 

by the field paitics, will be given by the Surveyor GenoraL “ 


But starting fvom 
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t,lio completion of tlic faix’ cliaxvn manuscript plan, tlie cost for preparing tlic 
map in one colour only may bo ostimatcd to bo as follows : — 

(1) Helio-Kin oograpby ; — 

One inch scale .... Es. 75,000. 

Half inch scale .... ,, 22,500. 

(2) Cpppcr-ongraviug : — 


Outline 

Brush ilrawing for hills 
■IljU engraving 


One inch scale. 
. 18 laths. 

. 9 laths. 

. 42 laths. 


loTAI. . 69 laths. 


Both llio above estimates are for the cost of personal labour only and exclude any 
sum for supervision and other contingent oliargcs. For tho half inch scale 
although the area of copper to he gone over is only one-fourth of that for the 
one inch scale, there arc other considerations which enter into tho cost and I 
should put down tho cost of each duty as ono-half that of tho one inch scale, 
and this will mate a total of 3C lakhs. 

This estimate is based on the supposition that tho drawings completed hy 
the field parties arc suitable for photographic reproduction ; that the area of 
India and Burma amounts to rouglily 1,800,003 square miles ; and that there are 
about 3,COO sheets of standard size to be provided for. LTowever, the area of 
comitry dealt with is so great, its topographical features arc so varied and there 
is so little, if anj', exj)cricncc of one inch engraving done in India, upon wliich 
to form an estimate, that I should be afraid to put forward tho figures without 
qualification and a request that they may be accepted witb some reserve. 

2 ' 1 . Tho equipment of the Engraving Department consists of eight electric- 
ally driven presses, including one used for pulling 
Equipment. transfers from copper plates for laying down on 

slonc or zinc. A press is now 'worked with three men inoluding the printer. 
One x^lalc only is worked at a time. If another man were added to each jiress 
and if four plates were worked at ono time so that one man would be continu- 
ally inking, a second cleaning, a third jjolishing and tho fourth printing, a much 
larger output might ho obtained. Possibly’’ a hundred impressions per diem 
should he obtained from each press, hut here and in later instances when an 
idea is expressed of the amount of work which might he expected from work- 
men or machines, such opinion is given with some diffidence. Allowance can he 
made for the shortnc.ss of the hours worked and also for the inferiority in 
physiqixc compai'cd with European labour. But other elements enter into tho 
question. Tho native xxdiile accepting low pay possibly accepts it in cxcliango 
for little woi'k. It is possible that, with few exceptions, his output of work 
would not ho enlarged hy any increase of pay, and that he would merely throw 
xtp his xvork, if lie is what ho considers to ho unduly pressed. Under such condi- 
tions it will of course always he difUoult to got from liim a modcratoly honest 
day’s work. Tliis question Aviil ho again I’efoi’red to. 
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25. Tlio racks upon 'wliicli tlio maijs iu stock arc stored aro open and this 

lem'cs tho maps liahlc to discolouration hy oxposuro 
storine of light, and to damage by dust and dirt. A few 

copies of each sheet might bo koiit at tho TIcadquartor Office nliilst tho stoolcs 
of sheets covei’ing the area of cacli Provincial Government might bo kept, and 
tho issue of sheets made, locally. Some aia-angcmcnt of this sort would, in addi- 
tion to facilitating the issue of maps in the areas where they are most likely 
to bo required, also give more room, if required, in tho Calcutta office. 


20, Tho value of the original doenmonts- 


Storing of original inanu'jcrjpt 
documents. 


-plans and records of observations 
and calculations — must by this time be vci-y great, 
but tbo j>ro'\’ision for tbeir safe keeping and security 
from lire docs not appear to me to be adequate. Tlio arrangoments made at 
Debra for storing tlicso doouments were not noted, but at Calcutta the original 
documents arc stored in the same building as that in wbicli tlic ma^is aro stored. 
A lire might oonsumc both original and copy when possibly no record of tho 
mapping, other than impressions found hy chance in the hands of officials and 
the public, might remain. 

27. It will be convenient to take as a basis for some of my remarks on this 
_ . ^ office, the notes on tho Drawing offices' contained in 

UmTririg Dci?nrlmetit. , ^ i ■* m 

the Senes of bfotes prepared by tbc Snrve^’or 
General for tbc nso of the Committoo. 


Sinoo tho drawing of tho fair plans of the current field woi'k is done by tho 
field parties, the chief work which remains for this office is C'f) tlio correction 
and re-compilation and drawing of woi*k which has alrcadj’’ been once published, 
(5) tlic drawing of plans for reduction requii’ed in the preparation of tho 
general and special maps of the Survey on I'cduccd scales, and (o) tho drawing 
of maps, sketches and plans required for preparing maps specially required by 
Dcjiartmonts of tbo Government other than that of tbo Survey. This last work 
will borcaftor in this report bo referred to as extra -departmental work, a term 
which has been applied to it in previous reports. 


2S. As regards (o) tho work consists in (1) compiling and drawing, in com- 
T, . , c, plete standard sheets, work pi’eviously printed and 

pnhlislied in two or more partially completed sheets ; 
and (2) making additions and coiTections to the original plans of previously 
published complete standard sheets of which rci^rints are required and for which 
additional material isiu the hands of the Department. The arrears of (a.) may ho 
taken as about 300 sheets and of (5) roughly 280. Tho sheets referred to in tho 
tliird column of the general abstract of the arrears of drawing given in para- 
graph O* of Utajor Dytlicll’s evidence, — the number of sheets awaiting comple- 
tion to margin hy photograjjhy, — will not throu" much Avork on tho Draiving 
Department and do not alfecb materially the question of any necessary increase 
of personnel. The work on the sheets referred to above under (1) and (2) would, 
should tho Avork ho executed, require some increase, hut tho Committee in its 
report may possibly recommend that this AA-orkhe not conlimred and in that case 
the anionut of arrears Avill be so i-cduced that no increase on their account Avill 
be requisite, especially if, as aftci-wards recommended by me, tbc Sm’voy be 
relicA-ed of all di-awing of oxira-depaitmental AA Oi-k. 

As regards (5) the draAving for* induction is a legitimate Avork for this office 
and must continue to he provided for. 


T'tW** rv. mt fvt T>x^^ Ti 
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5J9. IVe now 


liJxtra’depaTtmental 


get to (c) the drawing of extra-depaitmental work or that 
referred to under heading 4 only, and not 3, in. 
paragraph 9 of this report. 3?or this it appears 
necessary to make some special arrangements. The present system is objection- 
able because : — 

(а) The amount of work that may be asked for is very variable; requi- 

sitioning departments generally want their work done urgently 
and the Survey can often only do this to the detriment of their own 
work. 

(б) Unnecessary work is probably often asked for, or, — what is much the 

same thing, — work is asked for in an unnecessarily expensive 
form. This is perhaps not unnatural when the applicant has 
not to bear the expense. It is to be recommended therefore that 
all the larger departments such as Railways, Public Works, Post 
and Telegraph Offloes, etc., should arrange to make their own 
drawings and forward them ready for photographic reproduction — 
either on the same or on a reduced scale. 

The Survey should allot a small definite number of draughtsmen for draw- 
ing work for the smaller departments w'hioh cannot economically employ a 
trained draughtsman. It should be rmdei-stood, howerer, tliat applications 
from such departments cannot bo treated as urgent, but that the work will be 
taken up in turn as it is received, and that should greater expedition be necessary 
other arrangements must be made. 

Unlimited decentralisation of the drawing is recommended because 
draughtsmen oau ho practically found or trained anywhere, and for the drawing 
no expensive and heavy plant is required, hut undue decentralisation is not 
recommended for the reproduction by photography and zinc printing, for which 
work tho plant required is expensive, the labour skilled, and the supervision 
difficult to he obtained. 

30. Many of the points noticed hy me in visiting this office have been 

referred to in Major Byfcliell’s evidence,* and to 
those, such for instance as that of tho further use 
of photography for enlarging and I’educing, upon which no difference of 
opinion exists, it seems unnecessary to make further allusion here. 

The outline drawing now being done is good and the typing is generally 
clear enough for reproduction by the camera, but it is not sufficiently uniform 
in blackness aud density for satisfactory reproduction hy the Vandyke process. 
3?or present methods of reproduction it is very essential that the original manu- 
script plans should be kept as clean as possible ; it is alr\'ays difficult to effect 
this even in England, hut I notice that here, where the means are the more 
necessary, they are not so apparent. One means is the plentiful supply of fine 
tissue paper, so that the hack of the plan, and those portions of the front not 
being drawn on, may be kept covered up. But more important means are the 
liberal supply of basins, water and soap, the constant use of the same by the 
draughtsmen, the continual driving in of precepts inculcating cleanliness and 
possibly the imposition of linos or reduction of pay for dirty work. 

Many plans in coui’se of preparation were of very large dimensions. 
Requisitioning officers do not appreciate the inconvenience caused by their 
not heing.content with sheets of normal size. A plan to print on a double 
elephant sheet of paper (41" X 27") should, except under very exceptional 
circumstances, be largo enough. 

* Vide page3 103—109 oiE Port II of tlio Report. 


General romorL's. 
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Some of tho first proofs 1303115 csamined ivore printed on hard tliin pajier, 
smell as ivould not lift an impression sufliciontly good to slio\r correctly the 
state of the Tvork on the plato. 

One or tivo special maps ivere being prepared by methods other than those 
Tvhicb might have heen preferable. Tlio sheets bad been prepared by phot o- 
griiphic transfers and three blue prints -were being inked up for the colour 
plates. I should have jircferred to photograph the originals, rvhieb M-ore good 
enough for photography and n'liich could have been cut and readjusted to form 
now plates if necessary, and to duff out the three negatives to make tho colour 
plates. This method would have been the more expeditious and jiossibly the 
cheaper. I also noticed the preparation of thirty small maps of Native States 
for the Bengal Government. These were being prepared by outting the areas 
out of impressions, mounting"on paper and completing the margins and titles 
for photography. They might, I think, have been better prepared by laying 
down transfers from copper and completing the titles and margins on the stone 
or zino plato. If, however, copies have to he printed periodically, there might 
he muoli in favour of getting the maps ou negatives and keeping the same 
ns well as tho plates. 

31 . Tho quality of photographic and Vandyke reju’ocluctions depends so 
Co-oras„ai;on»fdm^5„s«na print- on that of the Original drawing, that it 

ing d<-pnrtmcntB. secms to me desiiablo that the ofB.ccr responsible 

for the final result should have undivided responsibility of the work feom its 
beginning. This would necessitate the amalgamation of the photographic and 
printing departments with that portion of the drawing department which dmws 
for reprodviction in those dejiartments. Such an aia'angomont has a drawback; 
it forms a largo charge for one ofEloer without an assistant, and this disadvan- 
tage is more than an ordinaiy one in the Oaloutta offices ■whoi’o, I think, the 
departments employing labour should receive a very large amount of superinten- 
dence on the part of the officer in charge. With much official cori-espondcnoo, 
one officer could not, in my opinion, give sufDcient time to tho personal super- 
vision of all the work-rooms of the amalgamated department. However, these 
duties appear to me to he at present too widely separated, tho drawing from tho 
photoirajiliy and printing, and, if during any re-arrangemont of the office it be 
passible to bring them more in touch with one another, it would be to the advan- 
tage <»f the work. The oificec in charge of the printing should ho able to influence 
the drawing, and he in charge of the drawing should ho well acquainted with all 
the printing methods. At Southampton tliese departments, with others, used to 
he under an officer with an assistant. It was found desirable to relieve the -senior 
of some of his i-esponsihility, and a measure of responsibility direct to tho Director 
General was given to the junior. Tho lino between their duties is very lightly 
drawn by them, they work much together and in Iho absence of one, even 
teniporarily, the other cari-ies on the work of hotli. It is only by some system 
such as this that the responsibility can he divided whilst the inlluenoe of both 
officers makes itself felt through tho wliole woi‘k. It might be ui-ged against 
making any change that nearly all the drawing is done in - the Cold parties and 
only a very small portion in the Central Office. This is so, but in order that 
the officer m charge of the printing may he in a position to widte to the field 
parties to explain how their drawings fail in their requirements, and to make 
for their improvement ho should have all tho experience he is 
likely to gain from an office of his own. 
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82. The photograpliio department is cquipiicd witli one largo camera and 
Photcsn-ptfo dcp^rirr eat. Smaller onea. The ^vo^k done is that of plioio- 

graiiliing plans for the preparation of zinc plates by- 
cither transfers or direct contact printing, and for making reductions and enlai-ge- 
ments. TJi> to one or two years ago all the photo-zincogrnpliio -n'ork -was done by 
transfers, but since tiien the system of helio-zincography has boon introduced. 
A groat deal of transfer -n'ork is still done, as in some instances it is rendered 
necessary on technical grounds, but tbo better method should bo substituted for 
it -svhenever possible. To obtain the best results from holio- zincography the ori- 
ginal should ho drarni for reduction to two-thirds or ono-hnlf the scale. Very little 
improvement of stylo can be expected so long as reproductions have to bo made 
from tbo old manuscript drawings, -whioh arc on the same scale and in some 
instances are much damaged and repaired, or from printed impressions. 

Tlio present demand on the office is for only about 2,000 negatives a year. 
It can easily t\im out twice that number, and so it may safely be inferred 
that it can meet all requirements likely to ho made upon it in the immediate 
future. It may require some modification in tbo existing equipment, or 
possibly some additional equipment may-^ bo required, but this is discussed 
under tbo heading of Cavicras later on. 

In many instances ndvantago is not taken of the. means offered by photo- 
graphy of bringing back to scale drawings which may have become distorted 
by irregular expansion, or contraction of the paper upon wbioli they are pre- 
pared. Owing to flic eomp.arativcly small scale of the survey, as well as to 
the expansion and contraction wbiob will ^certainly take place in tbo pajier 
after printing, this rofinomcnt may possibly appear unnecessary, but errors are 
so aiit to occur in every stage of sum'oying and map-making that correction 
of them should never ho omitted whenever it c.an ho made. 

The system of hclio ziuoography ns employed in India ditTors from that 
uscil nt Southampton. The Unglish metliod has never been tried in India, ns it 
has apparently been assumed that the film of insoluble albumen which 
remains hctwccii the ink and tho metal would not stand tlio damp climate of 
Calcutta. This assumption is po.ssibly on erroneous one. If tho metal plate 
be etched before coating, nnd tho coating solution ho made up and put on exactly 
as it is done at home, there is no reason n liy, if care be exorcised in the mani- 
pulation, results equal to thoso obtained at homo should not bo obtained hero 
also. 


■\Vbcn blue of drawings for inking up are required accurately to 

scale, they should he prepared not by printing on ferrotype or other paper 
whioh requires washing for development, but by printing in blue on good 
paper from a hcliographcd zinc plate. If tho negative itself ho to scalo, tho 
prints ■^viIl ho to scale also. 


33. This is a section of the pliotographio hr.anch. Tlio number of rotouohors 

is nt present ten with an nvorago monthly salary 
Nrpain-e relonchinK. of nhout Its. 30. 'J'lio possibilities of this duty aro 

not made the most of nt Calcutta. It is seldom that a negative is suitable for 
making cither a holio plate or a transfer without more or less retouching. Tlie 
negative, moreover, offers groat facilities for tho correction of errors and 
imertion of omi.ssions, and wlicn proof or otlior corrections are many, it is often 
Iwtter to carry them out on the negative instead, of on tho plate itself. In the 
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zinc printing- room I noticed n plate of a CacLav sheet which was an example 
of tliis. TIio duty is an important one, and although more duffing is a simple 
duty and coiTection of detail not difficult, tho touching up of writing or 
writing new names requires good draftsmen. Bad workmanship will probably 
spoil rather than improve the negative. Any fiTrthor introduction of colour 
printing will throw more work on this duty, and the number of retouchers 
or glass engravers tvill require increasing' to possibly double its present state. 

Negatives, upon which a large amount of workdias been expended, increase 
in value and their retention becomes a matter for consideration. The extent 
to which this storing of negatives will be economically justified should he 
determined, and more suitable racks for storing the negatives in the stores should 
he provided. 

34. This process was originated in the Caloutta office and it is being, or will 

he made use of, not only in the central office hut 
Vnu^jiic print.ng. also in tho provincial offices for the reproduction 

of cadastral sheets and miscellaneous work. Tho necessary equipment does not 
cost much a-nd natives can very soon be instructed to work it sufficiently well 
for practical pirrposes. In this countr^'^ ithas been nsed chiefiy for those maps in 
tho reproduction of which a fine class of work is neither looked for nor necessary. 
It has, however, been more extensively used in England, and the reproduction 
of the manuscript sheets of tlie Ordnance Survey cadastral plans by printing 
through "Whatman’s hand-made paper of 216 lbs. to tho double elephant roam 
is in advance of any work produced by this process in India. The methods em- 
ployed at home and hero differ slightly. It is explained that tho method.s 
adopted here oro simpler for the native and the results are sufficiently good ; 
this may be true, but is it not reducing the methods, and consequently tho 
quality of the finished work, to the level of the average or possibly the worst 
workman and not raisins tho workman to the fvrll capacity of the process ? In 
any Eepartment in which a high ideal of work is aimed at, inferior methods, or 
rather inferior workmanship, should find no place. "Vandyke printing at its 
best will never give resrilts equal to those obtained from heliographod plates 
prepared from reduced negatives. 


Tn more than one of the offices the planters wero printing from Vandyke 
and otl’.cr plates on damped paper. This possibly saves the printer trouble, hut 
it has many'objections, and there should be no necessity for it if paper suitable 
for surface printing he used. 


S5. Tlic equipment consist of five power machines and 29 hand-presses, 
zinc and litiio-prinijiifr depart- llo wing 15 hand-prosses he continually employed 

in proving plates and transferring, 14 J’emain 
available for printing. Assuming that each press turns out from 80 to 100 
pulls, and each machine from 1,000 to 2,000 pulls a day, the whole department 
should provide an annual output of at least from 1,600,000 to 2,000,000 pulls. 
By “p-uU” is meant one impression made in the machine. A map printed in 
black and three colours would require ybar ‘pulls’; two or three small maps can 
ho laid down on one stone and an impression of all three .can be obtained by 
one pull. The n-omher of pulls in a year may he taken approximately as a 
measm-e of tlie work done in the whole department. It is true other considera- 
tions come in, hut it is simpler to ignore them, and for the purposes of the 
present report the deductions based on that assump-tion will he sufficiently 
correct. In forming the estimate of 1,600,000 or 2,000,000 -pulls for tho 





Caicnttn ofYiao, nllownnco lins boon matic for tbo short daily horivs of work, and 
tlio oxccssivo mimbor of holidays, and feast days. It is not dcsirablo to press 
for too large an output which would ho obtaiuod only at the expense of good 
printing. 

The total number of printings pulled in 1902-03 was 1,299,017 and in 
1903-0-1-, 1,270, GSl. In round numbers 1,300,000 may bo taken as the present 
annual requirement in the Calcutta oflleo alone. This number may bo divided 
up ns follows ; — 

Reprnlnr Iripograpine.sl work which mnstbo printod nt Cclcuttn 300,000 pnlls. 

Estm-dcj'crtrnontnl work ha?od on topogrirphical mnp.*? which 
can ho more economically prodnoed nt Caloittta than cIko- 
where ......... 177,000 ditto, 

Exlra-dcpartmcntai work which could ho prepared and printed 

in any other oflico ....... 708,000 ditto. 

Totai. . 3,300,000 ditto. 

It is apparent then that C.alcntta lias sufliciont printing xiowcr to continue 
for tbo present all the work which it has been liorctofore called upon to do. 
Should, however, the Committee recommend an increase in the number of field 
parties ns well as the adoption of additional coloui's in tho printing of tbo maps, 
these recommendations will npprceiabl 3 ' increase tho amount of printing 
required for tho regular topographical work, and a time may come when tho 
printing done cqu.als the maximum possible output. It will bo then necessary 
to get rid of somo of the oxtra-departmontal work, and this can bo done 
by sending it to either Poona or lloorkce, who are both willing to take it, and 
arc capable of increasing tlicir output, within limits, without any groat expen- 
fliturc in additional machinery. The former, with a few additional draughtsmen 
only, can increase its output bj' about 300,000 pulls. Tlio latter also would only 
iiavo to increase its staff of draughtsmen to enable it to turn exit nt once an 
inorcase of work. The question of any necessary outlay for machinery at 
lloorkce has already boon alluded to. Tlio printing ofTiccs can meet without 
difficulty any prncticalU- possible increase in tbo strength or number of the field 
parties. If the area survcj'cd be doubled it should necessitate onl^' one or two 
hundred thousand pulls of extra-doj)arlnientnl uork being transferred from 
Calcutta to I’oona or Tloorkeo. 

30. llegarding tbo qiinlitj- of the work done at Calcutta and in the other 
_ , , offices visited bv me, one or two directions iu which 

improvement maj* be looked for bnvo been already 
suggested in the I'omnrks dealing with the pliotogmpliio office, liolio-zincograpliic 
j)rinling and glass retouching, and later on more maj- bo suggested imdox* grain- 
ing and other heads. It may bo po':siblc and casj- after a brief insixoction of an 
oflleo to detect and point out .specific instances in which tbo quality of tho work 
is being .sacrificed, but fo saj' exact Ij* bow it is to bo improved is more difficult. 
Tho final print of a map deponds upon manj' processes each ono of which requires 
care, skill and a capacity' for taking pains on the part of tho workman omplojmd. 
Ono carclc-ss or unskilled man in the chain of production can spoil all tho care 
and skill expended b\* othci-s. The Indian Kativo, taken from tho hazanr, cannot 
reasonably be cxiicctcd to possess without training those altributes necessary for 
tbo production of good work, and, above all, an idc.al to workup to. It is possible 
that many of tbo workmen in tbo office have never seen a good impression in 
their lives, and have no ideal beyond that supplied daily by their own work. 
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TTotb.— T he A-iiTJua^ R^^'pcris of "tlid 
ofiica csaminod Ly t)»© Commiltee 
after Coloaol Grant*© dcparturcj ©liow 
tlmt in lt02-03, throa-fourtfip, and 
in 1003-04 a ©till lnr«*or pmpottion 
of tho work consisted, of forms. 


Specimens of contincnfnl -syorlc are h\ing np in tlie Headqxiartcr block of tho 
Calcutta office, hut I saw none in the i-ooms nsed hj" tho native worktuon. 

If flic qiiality of the work is to improve, quantify nmst for a time ho kept 
subservient to quality. Samples of the host continental work should be within 
sight of evei-y man, and he should be constantly encouraged to work up to it. 
inorense of salary should bo made to depend upon quality of work. Sfore tban 
ordinary care should he taken in the selection of superintending workmen 
obtained from England, who should he not only workmen of tho highest pro- 
ficiency, hut should possess the quality of being able, and should bo willing, 
to impart their knowledge to others. The quality of tlie supervision is much 
more important than its quantity. Tho office at Poona, which is not half tho 
size of that at Calcutta, made an output of about VSOjOOO pulls in six months, 
being at the rate of 1,500,000 pulls a year, or actually more than that turned 
out at Caloutta. TIio quality of the w'ork is very good, hut in comparing this 
onirput with Caloutta reservations are necessary. Some portion of the Poona 
work, I do not know how much, consisted of forms, and when I visited tho 

office one machine was running on forms uninter- 
ruptedly at a speed that could not have been made 
use of for plans or maps. The work at Poona was 
also smaller generally and easier to prepare than that 
at Calcutta. At Poona, besides Mr. Lemesurior, 
the Superintendent, there is, I believe, only one Em-opoan from England and 
only one other white foreman, but the whole working appeared to me to he 
methodical, the arrangements orderly, and tho rooms and shops clean. 

I do not, liowever, attribute all these results to supervision only. Some 
allowance has, I am informed, to he made for the superior qualifications, and 
characteristics of the natives of Poona as workmen. My opportunities of form- 
ing independent opinions on such questions have been insnffioient. 

With reference to one or two points in Mr. Pope’s ovidonce* which have 
not been remarked upon by me : — The Southampton map printed by helio- 
zineography is better than that printed here, not, as he suggests, by reason 
of tho amount of work put on the negative as there was probably very little 
in this case, hut on account of hotter work all through ; tho original drawing 
w'as probably better ; the negative was better, although taken with a similar 
lens; the heliographed plate was naturally better, and the map is printed on a 
better printing paper. 

Mr. Pope would like to liave a European printei' at each machine. He 
may ho right, but his five jjrinters at, say, forty-two shillings a week at homo 
would amount to 210s. a week, I should prefer to bring out one good man 
at GOs. a week in England to superintend generally the machines with 
native or Eurasian minders in charge of each machine. In tho one case the 
printing would nnvor rise above mediocrity, whilst in the other case it would 
possess the possibility of reaching a higher level. 

37. The only well grained zinc plate which I have seen in India was at 

Roorkee. This plate had not been grained by 
hand hut by a simi3le adaptation of the machine 
introduced in England by Mr. Block, and it is worked hj^ hand. As a 
good grain can he obtained on a band-grained plate only by the expenditure 
of a good deal of musonlai' work, and since the native whom I have seen 
in the oflices, is either unable or unwilling to expend this force, the box as 


Graining plates 


Z'fda pagea IIS — 118 m Part XI of the Report. 
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consfruotcd at lloorkoo mitl used there, might ^voll he adopted in. tlio other 
offices. 

The sand for graining plates at Galcntt-a is xjvirchascd in IJngland. It must, 
I shoidd think, bo iiossiblo to obtain n suitable sand locally. 

The plates at ifadras are not oC a sufliciontly good quality for printing 
purposes. ISfany of those at Calcutta have done their work and, if good rc.sults 
aro desired, should bo condemned and replaced by now ones. 

8S. A good deal oE this work appears to be still carried on. Any tracings 


Tracing for transfer to stone or sine. 


rcqiiircd niigbt well bo made on tracing paper for 
Vandyke printing as the results will be as good, iC 


not better, and the danger of having to make a second tracing should the first 


not go down well, is obviated. 


Corrcelion of j»rc»ofa- 


30. At Southampton all zinc plates of Ordnanco Surv'oy sheets and other 
. ^ shoots, of which copies may be required, are pra- 

rMcrvin^ pijv.cs. sorvcd, SO that reprint editions can bo struck off 

without trouble or loss of time. Tito expense is little more than the aoaomit 
of the interest on the capital value of tlio zinc and presses. It is worth con- 
sideration how far the adoption of the system is advisable under Indian 
conditions. 

40. An unnecessary amovmt of undesirable work is at times thrown on tlie 

printing department by laxity in other depart- 
Corrc«*>on of rtvTor*. monts, both in and outside the Survey, in not 

pi-opcrly originals sent for reproduction, necessitating on this 

account altoratious not only on first proof but also on revise. The correction 
of zinc plates invariably injures the work. The only way to stop continual 
oITcndors outside the office is to bo chary of sending proofs. 

41. The staff of the letter press printing department consists of one Sup- 

. , crintcudent and 33 workmen, and its equipment 

.ifr prrs* priniingf. Consists ot 2 wharfdalcs and 2 platen machines. It 

prints, in addition to the imprints, transfers and miscellaneous work required for 
the actual preparation of map.s and plans, all or a laigo quantity of the forms 
used by the Survey Department. L'or the former work, transfers, etc., three or 
four compositors should probably sufiLco. By transferring the latter Work, tlio 
printing of forms, to the Government Press tlic department could bo materially 
reduced. This would save space and lessen the amount of supervision which is 
at present diverted from the work of map printing proper. It would allow of 
one wbarfdale and one platen being cleared out of the machine-room ; this would 
bo a good thing as that room is now somewhat crowded. The one wharfdalo 
and the platen which should be retained might possibly bo transferred from 
the machine room to tho composing room. 

42. The photogravure department emxiloys 28 officials altogether and is 

. ... fully equipiicd with cameras, printing presses and 

everything required for the production of photo- 
gravure or heliogravure and impressions. Tho work done has been 


I>c5irr prr5» printing. 


PhotogrAvijro dc jh-%rlmcnt- 


always of a very high quality, and the Survey of India has reason to he proud 
of it. It is not however roquircci for map production and might without any 
difficulty bo separated from tho Survey Office. Its retention in India will 
probably he advantageous for tho same work upon which it 1ms heretofore been 
employed, namely, illustrating soiontiCc books, rc 2 Jorts and pamidilots issued 
under Government authority. It might very well bo attaolicd to tho Central 
Dress or to somo office whore it would bo under better climatic conditions than 
it is in Calcutta. 
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CL'lie officer in cbavge of the Jitfiograpliio department objects to tbo removal 
of tills department on tbo ground tbat it may, in tbo near future, be made use 
of for preparing pboto-etebed plates of lulls. There may be sometbing in this, 
Imt if this department is fully employed on its legitimate ivork it may very 
well be kept at tbat work entirely, and when tbo screen bill work may bo started, 
new men might be trained, for it differs considerably from that of heliogravure. 
3?or the sorecn bill work artistic bill engravers are necessary. It is tbo supply 
of tins labour wliieb utH so limit tbo output that tbo work of photography 
will not be mnob, and might very well bo done by tbo Superintendent of 
pbotograiib y . 


Cameras. 


■y. Cameras ani> Lekses. 

4S. Tbo general adoption of helio-zincograpby in substitution for plioto-zinco- 

grapby will probably necessitate the provision of 
larger cameras in place of some of the small ones 
now found in tiio different offices. In the latter process a map oonld bo pboto- 
gi-aplicd in portions ond the transfers joined up togeyaeT for laying down on tiio 
plate or stone. In the former process, however, the whole map must bo con- 
tained 'on one negative. Tbo length of tbo present standard sheet is about S7 
incVies inside the margins. With the margins themselves and mai-ginal .writing 
tbo total length requiring to be photographed is about 4=0 inches. The only 
cameras capable of taking a plate sufficiently large for this is one at Calcutta 
and one, a camera room, at Debra. Tbo queatiou of reduciug tbo size of the 
standard sheet has, I believe, been raised and will bo discussed by the Com- 
mittee. Should the size be reduced tbo dimensions of the now cameras will be 
governed, firstly by the size of sheet decided upon, and, secondly, by the size 
of any other work of wliiob reproductions may be required. 

VVbero o(>portunity o^^ists it may bo desirable to arrange or oonsiruot a 
camera room rather than to purchase a camera itself. A camera room entering 
directly into the dark room lias many advantages; in the hot weather working 
in a camera room may be uncomfortable, but if properly ventilated it need 
not be any moi'e uncomfortable tban working in a glass bouse or in a 
developing room. It is possible tbat cameras could be made more cheaply at 
lloorkeo tban they could bo procured from IBngland. 

4i4i. In tbo two cameras before mentioned as being sufficiently largo for 

ropr'oducing tbe present sized standard siieets are 
iicnEPd tind prisms. fitted Zeiss lensos of 5'i inches foous and four or 

four and-a-balf inches diameter. To cover satisfaetoi'ily a circle 40 inches in 
diameter tbo focus of tbo lens sbonld, I think, be approximately 60 inches 
and tbo diameter not less than 6 inches. If tbe present dimensions of tbo 
standard sheet be retained, new louses of tbe diameter given bj' mo should bo 
obtained. The existing ones can be used in the smaller cameras for. reduction. 
Their focal lengths will perhaps render it diliicult to adapt tbe cameras for 
reproduction. A modern lens of 60 inches focus can now be purchased for a 
sum varying from three hundred to four bimdred guineas, and a prism suitable 
for use with such a lens will cost from one to W'o hundred guineas ; more than 
one-half of tbe cost of tbo lens is occasioned probably by tbe correction of tbo 
secondary spectrum and tins correction, although desirable for colour woi'fc, is not 
essential for map work, and lenses of this quality may reasonably be oonsidered 
somewhat expensive for placing in the hands of native workmen. One hundred 
or one hundred and fifty guineas should purchase a first class lens corrected 
for one colour only. 
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Prism;:, -vrlion thry got its large as six inches, have dicarlvantages -which are 
obviated hjr tito \x«c of mirrors. The troxihlcs experienced in the working of 
silvered mirrors are' got over prohahly in the newly patented solid metal 
Ivnlilbanin mirrors. They are about one-half the cost of prisms, and loolc ns if 
they ought, to answer their purpose satisractorily. However I am not speaking 
from experience, but one ^%■ill bo shortly purcliascd for trial at Southampton. 
They will undoubtedly require c.nrcfiil liandling and possibly for map -worlc 
■will reqxiirc more c.nroEul adjustment to tlio lens tlian that provideil for gcnei-al 
trade purposes. When purchasing lenses advitm could probably be obtained 
from Dr. Glnr.obrook, the Director of the National Physioal X/aboratory at 
Busbey. A new lotis testing mnoliino is being constructed under liis direction 
for use at tlio Daboratory-j and all louses imrebased in Dnglnnd might advisedly 
be sent tboro to be tested bofom being accepted. The Daboratory, although a 
Government Institution, has, I believe, to justify its oxistenco from a commer- 
cial point of view and fees are charged for all testing carried out. 

AH. Pkikting PArna. 

•15. The three properties required in paper for the Indian Snrvoy maps arc 

mc-tit* in r:^?-^':'- pi*ohahly 

(1) Power to resist the discolouring and the disintegrating orfeets of 
time. 

(2') Capacitj' of lifting a gnocl impression from the plate or stone. 

(3) Sulllaiont strength and toughness to stand the handling to wliioh the 
map is likely be subjected. 

Unfortunately it is diflloult to obtain a paper combining to any satisfac- 
toi-y degree all these properties combined. In lingland the sheets of the 25-ineli 
and O-inch maps arc much used for estate maps, for illustrating legal dooumonts» 
and for other purposes rendering it desirable that the paper and ink should 
resist the ravages of time. If it bo considered that the maps of the Snrvoy hero 
aro to an.swer similar purposes, it is necessary that nil paper purchased should 
1)0 examined to ascertain that its constituents aro snob as will in all probability 
fulfil the necessary conditions. There is now so much competition in the paper 
trade, and so many chemically unstable articles are -used in the manufnoture of 
paper, that unremitting care is necessary to guaranioo that the paper supplied 
is always up to the spccific.ntion. Unfortunately for the military map maker it 
is very difficult, if not impossible, for the paper maker to make a paper 'Which 
-will stand the treatment -which most soldiers consider it should do. And 
if such a paper could bo made it would probably bo diflioult to print on it satis- 
factorily, for strength and toughne.ss are not often found combined with good 
printing qualities. Tlio paper upon which many standard sheets are printed 
has been clioscn probably in consideration to those who like a hard paper in pre- 
ference to a good impression. Some of the extra-departmental work is printed, 
on a hotter lifting class of iiapor, but still, if improved results are to be 
obtained nil round, this question of paiier requires more consideration than, so 
far as I can see, it has hitherto received. 

Tlio drawing paper for making oi'iginal drawings should bo the best obtain- 
able. "Wliatman’s hand made paiier is used, hut the fow sheets handled by mo do 
not appear to bo so heavy as they might ho. That used at Southampton -weighs 
210 lbs. a double elephant ream of 4-80 shcetB, 
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46. Practically no ari’angements are made in Jndia for seasoning tlie paper 

^ . before using it. Por ordinary rough Avorlc season- 

.-eaionjng pspe.. mav be an unnecessary refinement- But for 

maps intended to retain their scale after printing it is essential, and for colox^r 
pT’iTif ing u'ell seasoned paper "will register better than that green from the mills. 
When the dosirahility of seasoning paper by hanging it up in sheets and exposing 
it to the air has been suggested, doubt has been expressed whether it would 
stand the hot damp season in Calcutta; iii fact this particulai- season has been 
hold up as such a htighoar' that no recommendation can be made without some 
niisglvdngs- In the tSurv'ey Report for 1901“0S it is explained that the method 
of helio-zinoogi-aphy had to he changed, because gelatine would not stand, and 
vet many things containing that article must have suflioient constitution to 
withstand the putroCying effects of the Calcutta climate. PCowevei- the sizing 
ingredient in the better class paxiers is gelatine, and if it bo an absolute fact that 
this article will not remain good, then resin-sized papers should he obtained. 
There, however, the compromise comes in, resin-sized papers will not Iccep so 
well as those sized xvith gelatin e. 

VII. BumuxKGs Axn riTTixGS. 

47. The buildings at the district offioes visited by me are well adajitcd for 

their purpose and, for the work they are now turning 
out. Tho fitments also appeared to he satisfactory, 

oi* at all events tho offices being ootnparatively small, the absence of necessary 
fitments was not so noticeable as they would he in a larger office.. 

48. As regards the Calcutta office, mention has already been made of tho 

necessity of a zinc plate store and suitable raoks ; a 
glass negative store exists, but it is insufficiently 

fitted ; a px’opor plate gr-aining room should be provided, the work being now 
done itx a verandah ; a room should he found and suitably fitted as an expense 
store for tho immediate issue of paper to the machine room, and the enclosures 
now used foi- this purpose might bo cleared away. VV ash-hand basins, water 
taps and soap should be provided. 

Hot plates and electric fans should ho fitted for drying oil zinc plates in 
any room where such plates are worked, aud a hot plate for the mau employed 
in pulling transfers from copper plates. This man, whose work it is to pull 
transfers from copper plates, must often require to heat the plates, and he 
should in all reasonableness have access to a hot plate, yet when I saw him 
lie had to make tip a fire of paper scraps and heat his plate over that. Space 
aud fitments for hanging paper when seasoning are wanted, and prohahly many 
other things, the absence of which I have not noticed in the short time 
available. 


Provincml offices. 


CAleuVtn office. 


In tbe damp seasons many occasions must arise when a general drying 
room would be useful for hastening and increasing the output of work. 

Some of these additions may bo considered tinneoessary, but, if their provi- 
sion will tend to train the workmen in habits of orderliness and cleanliness, the 
money ex^Jeuded upon them will be w'ell spent. 

VIII. ReMOVAI. 03 ? THE OFEiCE TO AKOTHEB. STATroX. 

49. If the original documents of the survey, the printed impressions in 
cnimatio rciiuircmcnts. stock, and the work on the zinc plates will keep in 

Calcutta there would appear to be, from a technical 
point of t ietv, no absolute necessity to move the office to another station. 
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33of icr ntmospTieric conditions miglit liowovoi- bo obtained, and if another station 
is to bo selected tbo following iioints sliould be considered, — a moderately dry 
atmospbore would bo best for tbo preservation of documents, the storage and 
seasoning of paper, and the working and preservation of zinc plates. Rapid 
changes from dry to moist or moist to dry make good registering difficult 
in coloin* printing- 

50. But a more important question in the selection of a new station is that 

, . . of labour. If all tbo labour, which can he got out 

ijabcur r* t ° 

of llic Caloatta native, is being obtained mtbeoEBce 
at present he is not worth much. At a band litbograpbio pi'css it takes four or 
■five men to do one-balf, or even one- third of tbo work that two men will do at 
borne. A-t macliincs and platens two men are doing the work which a boy or girl 
would do at homo, and the girl ivould do more than tbo two men. In drawing 
and typing the progress is not onc-linlC of what it is in England, and this is a 
ditty requiring no muscular energy, wliicU there is no apparent reason why the 
native sliould not do as well as the European. Again graining zinc plates, two 
men do about onc-quartcr ns mucli as one man does at borne, and so probably it 
runs on tiu'ougb all the duties until it strikes one as possible tliat native labour is 
not really so cheap ns it looks. The possibly little difference between the cost of 
copijer engraving bore and in Europe lias already been referred to. The only 
remedies for all fliis, if the office remain at Calcutta, arc firstly, either summary 
dismissal or decrease of iiay for inferior or insufficient work, and increase of pay 
as a reward for satisfactory work, or secondly, working piecework. I cannot agree 
with the Assistant Suiri'oyor General in charge of the Eithographio Office that 
picec-work could not bo appUed in tbo printing section. Printing both on hand- 
press and on machine is often paid for by that method. In the dm. wing depart- 
ment both drawing and typing, tbo latter especially, can bo pieced out : in the 
correction however of drawings, stones or plates, the application of piecework 
rating is more difficult. The same official lias, in his evidence, apparently mis- 
understood the moaning of “ overtime ” work ; hut the reasons given hy him 
against lengthening the normal hours of work apply equally against working 
occasionally ovortime. But would not increased hours with increased pay obviate 
the necessity for the lower paid employes having to work in the bazaars heforo 
coming to or after leaving the office ? By increasing the hour.s of work and at 
the same time increasing the rates of pay, the output might perhaps increase 
proportionately, but on the other hand it might not. On the whole, if any 
place could he found where all those difficulties of labour would be ameliorated, 
it would go far to justify tbo expenditure of money required for moving the 
office from Calcutta. 

air. Pope’s arguments against overtime and piecework may or may not he 
valid, hut an office which cannot increase its output hy temporarily working its 
employes on one or other of these methods, must he singularly inelastic and 
incapable of meeting any temporary pressure of work. 

I!X. pjiiNTiNG Serroons or the SArrmis anh aiiNEUs. 

51. I visited the school of the Sappers and Miners at Boorkee, and possibly 

, similar schools exist at Bangalore and Kirkee. My 

work rcqmrea for prcs*es. ~ ti-i - j 

only object in mentioning' tbeso sobools here is to 
point out that, if any instructions were to ho issued definitely directing all extra- 
departmental work from speciDcd areas to ho sent for reproduction to specified 
•offiees, some arrangement should bo made that sufficient work to enable these 
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presscjs to Tjo kept going’ for training purposes should be allocated to tliorn. The 
OiEccr Commanding Sappers and jMiners at Eoorkoe Tvas a littio afraid lest, if 
orders wore issued that all Tvork from tho Punjab and United Provinces Tvas to 
be sent to the Hiomason College, he should find difficulty in getting -work to keep 
his two hand presses running. 

52. Some apologies are duo for this report. Opinions have been expressed 
ConcinsioTi and recommendations made with many reservations. 

My time in India has not been long, and tho field of 
enquiry has heen wide. Though all officials have given information readily, it 
has nevertheless taken time to collect, and questions of climato and looal condi- 
tions of labour iufluonee to so great a degree noany of the problems to he solved 
that it is difficult, for one ■with so slight an experience, to advise more dogmati- 
cally than has heen done. 

S. C. INf, GRANT, 

Colon ell H, JE- 

CA1.00TTAJ 

Slst Februarj/ 1905, 
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